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THE CUMMER ROAD ASPHALT PLANT 


THREE SIZES THREE UNITS 
Capacity 750, 1250 and 1800 Square Yards 2-inch Top or Macadam Daily 


THE CUMMER ONE-CAR ASPHALT PLANT | 


Capacity 2000 Square Yards 2-inch Top or Macadam Daily 
Selling Agents British Isles 


THE F. D. CUMMER & SON COMPANY wane 8 og .é TRADING 


CLEVELAND, OHIO. New York Office, 19 West 44th Street. _ London, E.C.2 
Full line Cummer Plants in London stock 


WM. E. DEE CLAY MFG. CO. 


Proprietors of MECCA CLAY WORKS 
Manufacturers of 


STANDARD AND DOUBLE STRENGTH 


Sewer Pipe, Drain Tile, Culvert Pipe, Well Tubing, 
Flue Lining, Wall Coping and Fire Brick. 


works { Mecca, Parke County, Ind., on C. & E. I, Chicago Office, 
( Newport, Vermillion County, lInd., on C. RE 1. R. R. 30 N, LaSalle Street. 








Faultless Service in Every Respect warn taxine measurements 


That’s what you can rest assured you are getting when you use 






PLONEERS IN CONNECTION WITH THE NOTE- 
WORTHY IMPROVEMENTS MADE IN TAPES 


More of them arein use than all other makes because they 
have for years consistently maintained the highest reputation 


Send for Catalog = 26 THE [UFAIN, V% YLE C' a. os aa ENG. WINDSOR, ONT. 











MURPHYSBORO PAVING BRICK COMPANY 
Equal to “SEKGYPTIAN” BLOCK Surpassed 


the Best by None 
MURPHYSBORO, ILLS. 
PROMPT DELIVERIES. LET US QUOTE YOU PRICES. 



































a Secret é: U VA L D E 


- EXTENSIBLE eencome BRACE MADE ASPH ALT p AVI NG COM PANY 


F’DRY & MACHINE CO. 
KALAMAZOO MICHIGAN 1 BROADWAY NEW YORK 


694 EAST MAIN ST. 
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A-W Graders 
AND 
GRADER-SCARIFIERS 

14 Models 


You don’t have to look further than 
the first twenty-one pages of General 
Catalog No. 21-O to find the machiné 
exactly suited to your needs. 

The graders range in weight from the 
Midget at 1,000 pounds to the No. 
20 at 9,000 pounds. 

Scarifiers can be attached to all grad- 
ers of at least standard size, but for a 
really efficient outfit, choose the Aus- 
tin Rip Snorter, which scarifies and 
grades at the same time; or the West- 
ern Scarifier, big brother to a grader 
on the hardest jobs. 








It will pay you to read the whole story 
of Austin-Western Graders. 


Send for Catalog No. 21-0. 
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The Austin-Western 
Road Machinery Co. 


CHICAGO, ILL. 


Branches in 22 Cities 
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The most essential unit in any 
road working outfit today is a 
*Caterpillar”* Tractor. After 
hitching a 10-ton “Caterpil- 
lar’’* to an elevating grader in 
place of 18 head of mules, an 
Illinois contractor reports: 
“From August 25 to Septem- 
ber 25, 1921, we moved 29,975 
yards of dirt with the “Cater- 
pillar”’* outfit as against 18,- 
000 yards a month formerly 
averaged withthe mules. The 
“Caterpillar,”’* running ten 
hours a day for over three 
months, has not cost us a penny 
for upkeep.”- Working singly, 
or for replacing teams entirely, 
““Caterpillars’”* soon pay for 
themselves in the big savings 
they show in every dirt mov- 
ing and hauling operation. 
Let us send you cost figures 
on jobs like yours. 


THE HOLT MFG. COMPANY, Inc. 
PEORIA, ILLINOIS 


Branches and service stations all over the world 
Eastern Division: 50 Church St., New York 


2429 Farnam St., Omaha, Neb. 

417 Washington Ave., N., Minneapolis, Minn. 
5th and Court Sts., Des Moines, Iowa. 

2045 Main St., Kansas City, Mo. 

Holt Company of Texas, Dallas, Texas. 


catERPLLR 
HOLT 


PEORIA, ILL 
STOCKTON, CALIF 


*There is but one “CATERPILLAR” —Holt builds it 





EXPORT DEPARTMENT 
ALLIED MACHINERY COMPANY OF AMERICA 


“Everything from a Drag Scraper to a Drag Roller’’ 
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Concrete Roads 
must be 
reinforced 


It is demonstrated beyond doubt that 
to make concrete roads proof against 
heavy motor traffic, weather and time 
a fabric of steel must be incorporated 
in the concrete. 


Several great States heve so ruled. 


American Steel and Wire 


Company’s 
Concrete 
Reinforcement 


Fulfills every engineering requirement, 


Send for our book on road building. 


CHICAGO 
NEW YORK 
CLEVELAND 
PITTSBURGH 
DENVER 
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PRODUCTS 


We ace Asphalt Specialists Thereisa ‘‘PIO- 
NEER”’ product complying with practically 
every asphalt or bituminous specifi ation. Let 
us quote you on your requirements. 
OUR POLICY: ‘‘A personal interest in every 
order; an earnest endeavor to please.’’ 


“PIONEER 


ASPHALTS 


Have had an enviable twenty-five year record. 
They are made to meet special conditions. 
They have stood up under the most severe tests 
and have been recommended and used by most 
exacting engineers and contractors everywhere. 


THE PIONEER ASPHALT CO. 


LAWRENCEVILLE, ILL. 


























STYLE No. 69. 
Plain and Roller Bearing 


Littleford Tar and Asphalt Heaters 
are Better—Much Better 
Made in Various Styles of Different Capacities 


Send for Descriptive Literature 





Complete Equipment for Paving Contractors and Municipalities. 
Pouring Pots and Asphalt Paving Tools. Tool Heaters. 
Also the Andresen Road Repair Outfit. 


LITTLEFORD BROS. 


460 E. Pearl Street 


CINCINNATI, OHIO 








ASPHALT PLANT FOR SALE 


For Sale at an attractive price, an Iroquois 2-unit portable as- 
phalt plant; 3,000-gallon steam heated kettle; rated capacity, 
800 yards, but has done 1,000 yards per day. Practically new; 
has done only one job of about 40,000 yards. The price should 
be very attractive to any contractor or city in the market for 


an asphalt plant. 


Address Box M—Municipal and County Engineering 


702 Wulsin Building 


Indianapolis, Indiana 
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SAVERMAN] DHOENIX 


for Sand and Gravel Plants 


Highway Snow Plow 


Clear the heaviest snowfall with horse, truck 
or tractor power. The Phoenix Snow Plow 
is built of selected hardwoods, reinforced with 
heavy forgings and castings. Adjustable wings 
for wide streets or narrow roads. 


Sales Agents Wanted. 
Write for Pamphiet No. 14 Write us today for complete information. 


SAUERMAN BROS., Chicaco 11. | PHOENIX MFG. CO., Eau Claire, Wis. 

















WM. E. DEE COM PANY Wood Block Pavements 
30 North LaSalle St. CHICAGO, ILL. won’t bleed when treated 
WE MANUFACTURE with this oil—no tar 
D&D Safety Cover adulterants to bleed 


Guaranteed not to 
Rattle or Dish. 





Full Line of MANHOLE 





and 
a — CATCH BASIN COVERS 
Patent Numbers —965163-1177850 of all kinds. REPUBLIC CREOSOTING COMPANY, Indianapolis, Ind. 
WRITE FOR OUR PRICES Plants: Indianapolis Minneapolis Mobile Seattle Norfolk 




















A Spare Time Opportunity 
FOR YOUNG ENGINEERS 
and those not regularly employed 


We offer an opportunity to young engineers to solicit subscriptions 
for this magazine in their home communities. A very liberal commission 
will be paid on all orders. 

There are sales prospects in every community among municipal and 
county officials, public utility officers and public works contractors. 

The work is interesting and the salesman is sure of a respectful 
hearing. The proposition is easily presented. 

Those who have had sales experience will find.this very profitable 
employment; those who have not will enjoy the opportunity to try out 
their selling ability. 

We will furnish all the information the salesman needs and will 
give him a proposition he can present in a dignified and convincing 
manner. , 





Write us for details. 


MUNICIPAL AND COUNTY ENGINEERING 
1 702 Wulsin Bldg., Indianapolis, Ind. 








In writing to advertisers please mention MUNICIPAL AND COUNTY ENGINEERING 










8 MUNICIPAL AND COUNTY ENGINEERING Vol. LXI, No. § 


MOTOR 




















Motor Trucks as Operated in Municipal and County Service 
and in Highway Transportation 
































NEW TYPE OF GASOLINE RAIL CAR, MANUFACTURED BY THE INTERNATIONAL 
MOTOR CO., MAY REVOLUTIONIZE TRANSPORTATION ON SHORT LINES. 
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Motor Truck Operation and Accounting— 76 





TRUCK EARNS OWNER $2,000 IN 
27 DAYS ON MINNESOTA 
ROAD WORK 


By C. A. Harrington, 4200 Aldrich Ave., 
South, Minneapolis, Minn. 

Two hundred and forty-eight (248) 
yard-miles a day is the record of my 3%%- 
ton Acme truck. I purchased this truck 
in December, 1919, and have been using 
it pretty steadily on road building jobs, 
with occasional jobs of excavating. Most 
of my work has been in the State of Min- 
nesota, and a great deal of it in the north- 
ern part, where we often work when the 
snow is on the ground. 

During the 18 months I have had my 
truck, I have gone over 15,000 miles, ever- 
aging about 55 miles a day. On one road 


en ati 
e i} 

















ACME 34%-TON TRUCK AS OPERATED 
BY C. A. HARRINGTON ON MINNESOTA 
ROAD WORK. 


building job I averaged over 80 miles a 
day for 4 months, and on one particular 
day I went 126 miles in 10 hours and 
hauled 248 yard-miles of gravel. The con- 
ditions were ideal on that occasion, as 
I had no waiting either to load or unload, 
and the roads were good. On that day 
I hauled 8 loads of 4 yds. each a distance 
of 7%, miles. 

As a general rule, road building is very 
hard on a truck. The season is short, so 
that the truck must work overtime and 
carry heavy overloads; and the roads are 
usually bad. I operate only about 180 
days a year. The cost of operation, fig- 
ured on the National Standard Truck Cost 
System, is $19.40 per day, including driv- 
er’s wages. This gives me a cost of 34.83 
cts. per mile. Actual repairs for the 18 
months were $426, including an overhaul 
of the engine. 


When working in the country on sandy 
roads, I get only about 2 miles per gallon 
of gasoline; on city jobs I have got as 
high as 6 miles per gallon. It all de- 
pends on the work, and the condition of 
the roads. A fair average for the 18 
months is 3.75 miles per gallon of gas, and 
140 miles per gallon of oil. 


On the day when I hauled 248 yard- 
miles the cost of operation was: 


Variable expense (126 miles @ 





EDD savatard xine once be Oe dr wee $26.84 
Fixed expense (1 day)......... 2.19 
Driver’s wages (1 day)........ 5.50 

Total expense for day........ $34.53 


That day I hauled about 32 yds., making 
the cost $1.08 a yard, and 14 ets. per 
yard-mile. 

I have hauled as many as 12 loads of 
4 yds, each a distance of about 2 miles, 
traveling about 50 miles during the day. 
The cost of operation on such a day is: 


Variable expense (50 miles @ 





kk, ee 
Fixed expense (1 day)......... 2.19 
Driver's wages (1 day)... co 5.50 
Total expense for day........ $18.34 


As the truck hauls 48 yds. of gravel, 
the cost is 38 cts. per yard, and 19 ects. 
per yard-mile. 


Before buying my own Acme, I ran the 
first Acme dump body truck in this place, 
and I never heard of a truck of any make 
which hauled as many yard-miles per day 
as I did. In 27 days my total earnings 
with this truck were $2,640. Taking my 
present average cost of $19.40 per day as 
a basis, my profits were over $2,000. On 
the day I hauled 248 yard-miles I re- 
ceived 40 cts. per yard-mile. My earnings 
on that day were $99.20, and my profits 
$64.67. 


The Acme truck has tremendous pulling 
power, and is built so strong that it stands 
the heavy strain of excavating work and 
road building very well. It has little dif- 
ficulty in pulling out of bad grades in ex- 
cavating work, or up heavy grades on road 
building work. 


AVERAGE COST 31%-TON ACME TRUCK 
ON MINNESOTA ROAD WORK 


Cost per Day (Including Driver)..$ 19.40 
>” 2 | =e $ -3483 
Total Cost for Period............ $5,503.23 
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OPERATION compartment. The rail car, watched by a 
Days Operated .....++-0+- eee eeeeeeee - avs long line of autoists who had assembled 
Miles Traveled ...-++--+--:--:-+7-11+19882 along the route, quickly climbed the steep, 
Miles per Gallons of Gas..........+.+- F curved incline, and completed the run of 
Miles per Gallon of Oil.......--see00- 12 miles to the entire satisfaction of 


ITEMIZED COST 
Driver Cost per Day (Included Above) & -? 
Depreciation per Mile $ 


Maintenance and Repair, Actual, 

TE cccsevaekeeden ounce cane aes $426.00 
Maintenance and Repair, Actual, 

Dt Dy cissedecsaet caw h ne Ones .0269 
Maintenance and Repair, Estimated, 

WOOP TD s 00600s0400000sesees000 .0269 
Tire Cost. Estimated, per Mile..... 0377 





NEW GASOLINE CAR MAY REVO- 
LUTIONIZE RAIL TRANSPOR- 
TATION ON BRANCH LINES 


Fostered by the executives of the North- 
ern Pacific Railroad in co-operation with 
W. F. Sailor, of the International Motor 
Company, several trial trips were recently 
made of a new type of passenger carrier 
which, it is said, may revolutionize rail 
transportation on branch line runs. 


The vehicle which is arousing such un- 
usual interest among leading railroad offi- 
cials of the country, is a specially de- 
signed Mack gasoline rail car mounted on 
steel flange wheels so that it can be oper- 
ated on standard railroad tracks. 


The experimental trips were made over 
the Northern Pacific route from St. Paul 
to White Bear, a distance of about 12 
miles. This run includes a steep and 
winding grade almost 2 miles long, one 
of the most severe in the Northwest. 
When it is understood that two locomo- 
tives are required to pull a passenger 
train up this ascent, some idea of the se- 
verity of the test may be ascertained. 


Such great importance was attached to 
the first trip, that possibly the largest 
assemblage of big railroad men of the 
Northwest were present to take part in 
the initial tryout over the White Bear 
route. Prominent among these officials 
were Charles Donnelly, President of the 
Northern Pacific; Ralph Budd, President 
of the Great Northern; J. M. Hannaford, 
Vice Chairman of the Northern Pacific; 
W. T. Tyler, Vice President of the North- 
ern Pacific; William Genlo, of the Min- 
neapolis & St. Louis; A. R. Kipp, of the 
Soo Lines; W. L. Luce, President of the 
Electric Short Lines, and J. J. O’Neil, 
General Manager of the Chicago, St. Paul 
M. & O. 

Twenty-three passengers were comfort- 
ably carried on the first trip, although 
the rated capacity of this motorized rail 
car is 17 persons in addition to a baggage 


every one of the railroad officials. 

After enthusiastically discussing the 
performance they had just witnessed, their 
unanimous opinion was that the experi- 
ment proved beyond a doubt that motor- 
ized carriers, properly equipped, can be 
used to profitable advantage in certain 
phases of railroad service. 

When a second trip over the same route 
was made a few days later, the distance 
was covered in 29% minutes, only 4% 
minutes longer than it takes the Duluth 
Limited to make this run. Obviously, a 
small motor bus could not be expected to 
save time when competing with steam 
equipment, yet the railroad men who have 
carefully considered operating costs, 
strongly believe that gasoline rail cars 
will effect a more vitally necessary saving 
—that of operating expense. Moreover, 
even under the most unfavorable condi- 
tions for running a gasoline car, it has 
been found that the costs are much lower 
than those of steam operated equipment. 
This saving in operating costs, combined 
with the comparatively small capital in- 
vestment required, promises to be the sal- 
vation of many branch lines, some of 
which have to discontinue service or will 
soon be .compelled. to do so because the 
expense of operating steam equipment far 
exceeds the revenues obtainable for the 
service rendered. 

One of the results of these tests has 
been a radical step away from established 
railroad precedent recently taken by the 
Northern Pacific. A number of years ago 
when James J. Hill, one of the foremost 
railroad men of his time, ran his first 
locomotive out of St. Paul, steam equip- 
ment was looked upon throughout the 
country as being the only logical answer 
to the transportation problem of the rap- 
idly expanding Northwest. Today, his 
successor, Charles Donnelly, the present 
head of the Northern Pacific, is turning 
to the gasoline éngine as an economical 
solution to one form of this transportation 
problem—short haul passenger traffic— 
which has never been profitably solved by 
the conventional railroad equipment. 
‘Convinced of the advantages of gasoline 
motor cars, the Northern Pacific now op- 
erates a Mack mail car in regular service 
on a branch line, and expects shortly to 
install more of these cars in like and 
larger capacities. Another big railroad 
of the West, the Great Northern, is also 
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TRUCKS 
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Hard?—Not for the Bulldog! 


“We have been operating three Mack trucks nearly five 
years on a regular schedule of eighteen hours a day. 
One of them, with 201,000 miles to’ its credit, just re- 
cently had its first overhauling.”—From one letter of 
hundreds we should like you to read. 


HE most rigid schedules are maintained with 
Mack Trucks. This is due to their unusual 
built-in safety factors. 
The case-hardened crankshaft, wristpins and cam- 
shaft are among the many outstanding features which 
have contributed to the established reputation of 
Mack Trucks. 
Distinctive Mack engineering features, combined with 
18 basic Mack patents have developed the motor 


truck the world is talking about. 
Our latest catalogues, Nos. 13 and 39, contain a detailed 
description of the many exclusive features that have 


made Mack supremacy possible, together with the com- 
plete specifications of every model. Send for them today. 


Capacities 114 to 7% tons. Tractors to 15 tons 
INTERNATIONAL MOTOR COMPANY, NEW YORK 


;“PERFORMANCE COUNTS” 
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planning to install gas-propelled rail cars 
on its various branch lines. 

In the East the New York, New Haven 
and Hartford R. R. will soon operate 3 
such rail cars. Many of the smaller rail- 
roads, such as the Narragansett Pier R. R., 
Aberdeen & Rockfish R. R., Sewell Valley 
R. R. and Stone Harbor R. R. have been 
successfully using motor equipment for 
some time. 





THE 1922 ROAD SHOW 


Extended discussion by noted highway 
engineers from all parts of the United 
States and Canada relative to design, 
methods and materials used in modern 
highway construction will form a large 
part of the program of the American Good 
Roads Congress, to be held at the Coli- 
seum, Chicago, Ill., on Jan. 17-20, 1922, 
under the auspices of the American Road 
Builders’ Association ,the oldest and larg- 
est organization of its kind in the coun- 
try. 

Three of the 8 sessions of the Congress 
will be devoted to a discussion of new 
methods used in building asphalt, con- 
crete, brick and other modern pavements. 
The economical construction and main- 
tenance of the cheaper types, such as 
waterbound macadam, sand-clay, gravel 
and earth roads, which constitute nearly 
90 per cent of the 2,273,131 miles ef high- 
ways in the United States, will also be 
discussed. 

One session of the Congress will be 
given over to the consideration of prob- 
lems of highway finance and administra- 
tion. Because of the high interest rates 
now prevailing on road bonds, approxi- 
mately 10 per cent has been added to the 
cost of road construction from this source 
alone. Increased freight rates have added 
alike amount. Since many states are fast 
approaching their permissible bonded debt 
limit, the methods of raising and expend- 
ing road funds are becoming vastly im- 
portant and road officials are bending all 
their energies toward securing greatest 
returns for expenditures. 

Invitations to the Congress are being 
sent to nearly 30,000 federal, state, county 
and city officials, contractors, engineers 
and business men in the United States and 
Canada. It is expected that the attend- 
ance will greatly surpass the record set 
last year and that the Congress will de- 
velop a clearer understanding of diverse 
highway problems, so road officials may, 
in spending their funds, secure “more 
roads for less money.” 
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No less important will be the National 
Good Roads Show to be held at the Coli- 
seum in conjunction with the Congress. 
This show will contain close to $1,500,000 
worth of labor-saving road machinery ap- 
pliances and materials and highway trans- 
port equipment. At the October drawing 
for exhibition space the entire 40,000 sq. 
ft. of available space in the Coliseum and 
Annex was taken, necessitating the lease 
of additional buildings to care for the 
manufacturers now applying for room. 

The use of labor-saving machinery dur- 
ing the past few years has revolutionized 
road construction methods and the com- 
ing show will offer an opportunity to all 
persons interested in road work to see in 
actual operation the most recent mechan- 
ical developments in the field. More than 
$100,000,000 worth of road machinery is 
being manufactured annually, a sum great- 
er than the combined value of all other 
construction machinery produced. The 
machinery and material manufacturers 
with exhibits will have special representa- 
tives at the show to explain their machin- 
ery and paving materials. 

The annual meeting and “get-together” 
dinner of the American Road Builders’ 
Association was held at the Automobile 
Club of America, New York City, on Nov. 
15. Following the session of the board 
of directors at 3 p. m., the annual meeting 
of the members of the association was 
held, at which the reports of the officers 
and committees were received. Officers 
for the ensuing year were elected as fol- 
lows: 

President, H. L. Bowlby, Chief of the 
War Materials Division, U. S. Bureau of 
Public Roads; vice-presidents, Charles J. 
Bennett, State Highway Commissioner of 
Connecticut, New Haven, Conn.; Frank 
Page, Chairman, North Carolina State 
Highway Commission, Raleigh, N. C.; A. 
R. Hirst, State Highway Engineer of Wis- 
consin, Madison, Wis.; W. W. Crosby, Na- 
tional Park Service, Estes Park, Colo.; 
Secretary, E. L. Powers, Editor, “Good 
Roads,” New York, N. Y.; Treasurer, Sen- 
ator James H. MacDonald, former State 
Highway Commissioner of Connecticut, 
New Haven, Conn. 

Several changes to the constitution and 
by-laws of the association were approved, 
the most important being a change in the 
date of the annual meeting from Novem- 
ber to May and a change in the method 
of electing officers. Under the new pro- 
visions officers will be elected from among 
the directors by the directors. Vacancies 
on the board will be filled each year by 
a nominating committee of seven selected 
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10 years of service 


Pierce-Arrow has ten years’ experience 
with over 20,000 trucks in actual road 
service. The service organization has 
watched minutely these trucks perform. 
This knowledge was used in designing 
the present line of trucks so that 


They last and keep running at a minimum 
cost and upkeep expense. They do more 
work, make more trips and make each trip 
in minimum time. 


They carry maximum effective loads and are 
always ready for service. They can be easily 
run with the least wear and strain. 


1 ( ( a ‘ CHASSIS PRICES 
2-ton $3200 


34-ton 4350 

5-ton 4850 
Ny 7 ; All Prices F.O.B. Buffalo 
O . 





THE PIERCE-ARROW MOTOR CAR COMPANY, BUFFALO, N. Y. 





] 





In writing to advertisers please mention MUNICIPAL AND COUNTY ENGINEERING 
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from the board of directors. Another 
change makes the president eligible for 
re-election. By holding the annual meet- 
ing in May the new officers will have a 
longer time in which to lay plans for the 
annual convention and exposition. 


The amount of money now being ex- 
pended on highway construction is greater 
than that being spent on all other public 
works combined. The value of road ma- 
chinery now being manufactured exceeds 
the total value of all other construc- 
tion machinery being produced. More 
than one billion dollars is available in the 
United States for road construction. 


In view of these facts, it follows that 
the coming convention and good roads 
show will be the event of the year for 
highway officials, engineers and contrac- 
tors, automotive engineers and manufac- 
turers, and persons interested in highway 
transportation and highway finance. With 
the present great interest in road matters 
and because of the central location of 
Chicago and the excellent facilities offered 
by that city, the officers of the association 
are confident that the attendance of mem- 
bers and delegates will surpass even the 
record attendance at the convention held 
in Chicago last year. 





FACTORS INFLUENCING STREET 
DESIGN 


By P. L. Brochwew, City Engineer, City Hall, 
Wichita, Kansas 

Streets should be of five types so far as 

design is concerned: Park drives, terti- 

ary streets, secondary streets, primary 
streets and broad boulevards. 


Park Drives 


First: Informal drives, principally 
through parks and playgrounds winding 
here and there to reach vantage points 
for pleasure driving only; scarcely to be 
given the dignity of being called streets 
at all and yet merging into the street sys- 
tem. These do not ordinarily need to 
be wider than sufficient to provide for 
two lines of traffic as there is no reason 
for parking on them and the class of 
vehicles using them can and should be 
restricted to those driven for pleasure 
only. They should be so located as not 
to invite through traffic even of this class 
in order to keep them set apart for their 
intended use. The width which appears 
to be most economical and still satisfac- 
tory is about 20 feet. This gives plenty 
of room for two linés of traffic without 
creating an uneasy subconscious impres- 
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sion of being crowded, in the minds of 
the drivers, and so detracting from the 
chief business at hand, that of enjoy- 
ment. 


As to the character of the improve- 
ment of the drive, much will depend on 
the local conditions as to availability of 
different materials, character of the sub- 
soil, drainage, etc., but the surface most 
in keeping would be the one which har- 
monizes best with surroundings, a mix- 
ture of gravel and clay well kept up, 
would be in order almost anywhere but 
especially so in hilly wooded country. In 
level localities, where dependence is 
placed mainly on sodded lawns and group 
planting of shrubs and trees, the light 
colored surface of concrete or asphalt 
mixtures makes a pleasing contrast. 
Many drives of this kind are, of course, 
water-bound macadam, or penetration 
macadam, or oiled roads. The water- 
bound macadam is objectionable on ac- 
count of dust. Penetration macadam 
and oiled roads require considerable 
maintenance under the impact of the 
heavy automobiles now in common use. 


There should be only the least possible 
crown, necessary for drainage, depending 
on the type of surface and no curb what- 
ever. 

In gravel or oiled roads, a narrow stone 
gutter along each edge is advantageous 
in that it gives a finished appearance 
which is not possible if the sod is al- 
lowed to overlap the edges of the road. 
It also gives a guide line to follow in 
driving over the road which adds to the 
subconscious ease of driving. 


We have a drive of this sort two miles 
in length, completed this last season, 
which is 20 ft. wide over all, with a 
monolithic gutter 2 ft. in width on each 
side depressed 1 in. in the center of the 
2 ft. to carry water to suitable outlets 
and with a 16 ft. width of asphaltic con- 
crete surface crowned 2 ins. in the 16 
ft. The inner edge of the concrete is a 
big help in driving as a guide jine and 
the driveway as a whole has received 
much favorable comment from landscape 
engineers. It was purposely laid out 
without any tangents either horizontal or 
vertical in order to contrast with our 
monotonous straight streets and flat uni- 
form grades, being built in sand dunes 
along a river bank. 


Tertiary Streets 
Tertiary streets, which would not find 
much use except in rather rough country 
or isolated nooks or odd corners occur- 
ring in the development of a combination 
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Vocational Truck Selection 


It is the opinion of many in the truck industry that truck 
buyers will pay increasing attention to the service rendered 
by trucks in any specific field in buying trucks to use in that 
field. Of course this is a natural method of selection but many 
buyers in the past have not paid particular attention to the per- 
formance of truck types in their field before placing their truck 
orders. 


It is held by many that within the next very few years the 
great majority of all trucks sold will be sold on the Vocational 
Plan, because the public will insist on being shown just what 
trucks have done and will do in actual operation in the line of 
business in which the buyer is engaged and not in some out- 
side line. 


It is now possible for prospective buyers of trucks to secure 
detailed and accurate information regarding truck perform- 
ance in every field. 


We can assist you, without charge, in selecting trucks that 
have made good in the municipal and county construction field 
if you so request. 


Municipal and County Engineering 


702 Wulsin Bldg. Indianapolis, Ind. 
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of rectangular and radial system of major 
streets, form the second type. These could 
be very effectively used in such localities. 
They should necessarily be short and, if 
blind at one end, should be provided 
with a turning loop which could enclose 
a small landscape planting or fountain 
and fish and lily pond. A narrow width 
of surfaced driveway would be necessary 
in order to be in keeping with the short 
length of the street, and because of the 
limited territory served, a width sufficient 
for a moving vehicle to pass one parked 
on the street would be sufficient. 


These conditions would seem to be ful- 
ly met by a 20 ft. roadway. The street 
need not be straight, in fact, if topog- 
raphy were suitable, curves would add to 
the apparent privacy and exclusiveness. 
Some courts of this sort have been plat- 
ted without being formally dedicated as 
public streets at all, but rather handled 
by deeding an undivided interest with 
each building site. 


The location of sidewalks, wherever 
possible, should be far enough back of 
the curb to permit group planting of 
shrubbery between them to enhance the 
sylvan effect. This would not always be 
possible on account of space and not 
desirable where the street is joined at 
both ends with busy thoroughfares. Al- 
though probably every city has a few such, 
and it is never satisfactory to make the 
street as a whole so narrow that it is 
necessary to place the walk immediately 
behind the curb, except of course, in 
business streets. 

The two chief reasons for separating 
the walk from the curb are that it places 
pedestrians too close to moving vehicles 
in wet weather and that it is practically 
impossible to cross the sidewalk with 
a driveway from the street without in- 
convenience, or even danger to both ve- 
hicles and pedestrians. 

If the sidewalk is separated at all from 
the curb it should be far enough to give 
a well balanced planting space between 
the two, at least twice as wide as the 
walk and preferably not less than 10 ft. 
On the type of street under discussion 
a 4 ft. walk will probably be wide enough. 
This would require a minimum street 
width of 20 ft. roadway, two 10 ft. plant- 
ing strips and two 4 ft. walks, or 48 ft. 
This would, of course, not always be 
possible. It could be narrowed to 34 ft. 
by placing a sidewalk on one side only 
depending on the location and use of the 
street. 


We some 


have recently improved 
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streets of the public court character en- 
tirely out of line of through traffic and 
at my suggestion, they were paved only 
20 ft..wide with fairly long radii or curbs 
at street intersections. The parkings 
have had good plantings and the whole 
effect is that of a prosperous country 
place with houses back in the woods. 

I have suggested in a very narrow 
street with walks necessary on both 
sides, that the curb be omitted and re- 
placed with a gutter sloping up from the 
pavement 4 ins. in 2 ft. to the usual walk 
so that a car could cross it anywhere at 
any angle and the walk would still be 
separated from the pavement and have 
no break in the surface. I do not think 
that arrangement is desirable but I do 
believe it would be better than cutting 
a wide driveway through the walk at 
practically every 50 ft. building site as 
will be necessary in the block in ques- 
tion. There is a 3 per cent grade in the 
block so that there would be practically 
no danger of street water flooding the 
walk. My suggestion fell on deaf ears 
because it was “different.” 


Concerning slopes on the planting strip 
in this type of street, it would seem to 
be rather immaterial: just so there is 
sufficient slope for drainage on account 
of the informal character of the whole 
layout, excepting that it should be con- 
sidered as a part of the treatment of the 
whole layout from the landscape view- 
point. Some regard would have to be 
given to the grade of driveways, which 
would also depend on the slope of the lots 
themselves. 


Secondary Streets 


Secondary streets serving local districts 
and acting as feeders to the major street 
system, form the third type. These would 
naturally be more formal, follow more di- 
rect lines and require entirely different 
treatment than those already discussed. 
They would not, and should not entirely 
disregard topography as is so often done. 
In choppy, hilly country they should in 
general, follow the lowest ground as far 
as possible leaving the interior of large 
blocks to be reached by the tertiary 
streets. 


If the drainage area is large so that a 
street at the foot of two hills would too 
easily flood, it might be desirable to place 
a street on each side of the lowest ground, 
treating the space between as a sunken 
garden with appropriate planting. 


Of course if the hillside slopes are long 
there will be required other streets than 
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When You Buy a Motor Truck 





Select it with care for 
It makes a difference (to you) 


what truck you buy. Your truck should be selected to suit the char- 
acter of work you expect it to perform. 


You would not think of buying a pump in the open market without 
first satisfying yourself that you are selecting the right type and size 
to handle your pumping job, and you should not buy a motor truck, at 
random, without giving careful consideration to the size, type and other 
features it should have to meet satisfactorily the conditions under which 
you expect to operate it. 


There are over 200 makes of trucks on the market. Any truck 
manufacturer will take your order, of course, but only a small percent- 
age of all truck manufacturers have made a special*study of the truck- 
ing requirements of cities, counties, road builders and public works 
contractors. 

These special studies have resulted in up to date, competent 
motor truck engineering which determines the proper size of truck and 
the proper truck equipment for solving the various hauling problems 
of cities, counties, contractors and road builders. 


This magazine has published a special Motor Truck Section in 
every issue for over six years and has studied carefully the trucking 
problems of this field and the trucks that best solve those problems. 


If in the market for trucks let us know your requirements and we 
shall be pleased to give you the benefit of expert advice. 


Municipal and County Engineering 
702 Wulsin Building Indianapolis, Indiana 


: 
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those at the foot. These should be so lo- 
cated as to avoid excessively steep grades. 
Very pleasing effects may be obtained in 
rolling country if vertical curves are care- 
fully worked out in long straight streets. 


I have sometimes found it necessary to 
run vertical curves of the third degree 
making the rate of the change in grade 
uniform. In such cases grades must be 
established fairly close together and care 
must be used to avoid angles due to care- 
less construction. Nothing is more pleas- 
ing than curved roadways, either vertical 
or horizontal, if the construction work is 
well done or more displeasing than a care- 
less attempt to do the same thing. 


Concrete curbs lend themselves readily 
to this class of work as forms can be lined 
up far enough in advance of finished 
work to avoid irregularities. In estab- 
lishing grades on side hills, it is generally 
best to favor the lots on the low side as 
it is much cheaper to shape up and main- 
tain a terrace or series of terraces on the 
high side than to fill up the rear end of 
the low lots. The planting space between 
the curb and walk on the high side should 
be much steeper than that on the low side 
in order to prevent as far as possible the 
optical illusion that the high side is the 
lowest. This is also helped by building 
the pavement with an eccentric crown. 


In flat, featureless ceuntry, the rectan- 
gular system of platting is probably best 
for secondary streets as there is less 
waste ground. The only landscape treat- 
ment of much value in that case is that 
of giving long vistas and in order to give 
proper breadth the building line should 
be well back from the street and group 
planting of shrubs should not be allowed 
too far out from the building line. 

The width of roadway in secondary 
streets should be sufficient for three lines 
of traffic including vehicles parked against 
the curb. There is some difference of 
opinion on this point. Nearly everyone 
is agreed that 10 ft. should be allowed for 
the first line, after that, recommended 
widths for the second and third line range 
from 8 to 10 ft., making the total road- 
way 26, 28, or 30 ft. On account of the 
wandering habits of ice wagons and the 
rather serious blocking of streets by mov- 
ing vans backed up to the curb together 
with the much greater ease of turning a 
car, having a long wheel base, into pri- 
vate driveways, our own practice is to 
recommend the 30 ft. roadway although 
we do not refuse to improve with a 26 ft. 
width. 

The width of the planting strip between 
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the curb and sidewalk should also be 
about 10 ft. in order to give a well bal- 
anced appearance to the street. This is 
about the least width which will support 
a large tree without crowding one side 
or the other and it would seem to be 
rather an essential part of the improve- 
ment of this type of street to provide for 
rows of stately trees, furnishing pleasing 
vistas. - Sidewalks on this type street 
should be wide enough to allow one per- 
son to pass two without crowding. This 
will require a width of not less than 5 ft. 


The total width of street on this basis 
will be pavement 26 to 30 ft, planting 
strips, 20 ft., sidewalks, 10 ft., or a total 
of 56 to 60 ft. 


Long Radius Curves at Intersections 


One detail in street design which has 
come into rather considerable importance 
in the past ten years is the length of the 
radius of curbs at street intersections. 
When horse drawn vehicles were the only 
kind in use, short radii were the rule and 
were generally satisfactory but with the 
present traffic, the radius should never be 
less than 10 ft. and from that on up to 
anything in reason. Some states prohibit 
a radius longer than the width of the 
least parking at a street intersection on 
account of some vested rights which are 
supposed to rest with the owner of the 
abutting lots. This detail furnishes an- 
other reason for making the planting 
strips 10 ft. in width, because if the curve 
begins very far back of the sidewalk there 
results an awkward angle where the in- 
tersecting walk joins the curb. In pass- 
ing, it might be remarked that: this is no 
cure-all, as there have been five serious 
accidents, in as many weeks at an inter- 
section of a major street, having a 40-ft. 
roadway, with a secondary street, having 
a 30-ft. roadway, with curbs of 20-ft. radii 
on all four corners and buildings far 
enough back to give fair visibility in all 
directions. 


Surface Drainage in Flat Cities 


Another troublesome street detail is the 
matter of drainage in the absence of 
storm sewers. This may seem a contra- 
dictory condition to engineers working in 
some cities. It is, however, a fact that, 
in some very flat cities where storm water 
tends to spread out rather than flood low 
points, adequate storm sewers are the last 
improvements the public can be persuaded 
to buy. There must therefore be some 
means provided for surface drainage in 
paved intersections. Three methods may 
be employed. First: Construct an inlet 
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‘and outlet on two corners in the direc 
tion of flow and connect with an inverted 
syphon. This is continually silting up on 
account of sluggish flow and is a constant 
nuisance. Second: Construct a box cul- 
vert in the pavement in the direction of 
flow. This gives one of two results, either 
the box is so small as to be constantly 
choked up, or else the gutters must be 


depressed so low to give adequate en- 


trance to the culvert that the result is 
an unsightly and even dangerous corner. 
I have in mind one thriving little city with 
curbs uniformly over 18 in. high on this 
account; it gives one the impression that 
the whole city is walking on stilts. 
Third: Depress the surface of the pave 
ment to the elevation of the gutters in 
the line of flow. This is the surest meth- 
od of disposing of the water in any kind 
of storm, but unless handled carefully is 
very objectionable to vehicular traffic. 
We have adopted as a standard change 
in grade in the approaches to the open 
gutter, 3 ft. distance for each inch of 
total crown. These slopes do not make an 
abrupt ditch at their intersection and are 
not at all objectionable to any type of 
motor car traveling at any reasonable 
speed. We have not, however, used this 
type on streets of our next classification, 
preferring generally the inverted syphon. 


Primary Streets 


Streets included in the major or pri- 
mary thoroughfares constitute the fourth 
type. These streets to be located primarily 
for one purpose, to facilitate the move- 
ment of all sorts of street traffic to the 
. various centers, from each other, and 
from the residence and suburban districts 
and from the surrounding country. To 
gain this purpose they should be as direct 
as possible both horizontally and verti- 
cally, which would mean that they could 
not entirely disregard topography and 
natural obstacles, but that, depending on 
the traffic requirements and the wealth of 
tributary territory, considerable money 
might be spent in redueing grades or 
bridging rivers in order to obtain more 
direct routes. In fact, increased traffic 
concentration in some of the larger cities 
makes almost imperative the expenditure 
of vast sums not only to overcome natural 
but also artificial obstacles. 


There could scarcely be any fixed rule 
as to the location of such streets, beyond 
the statement already made. Each city 
presents an individual problem as to its 
general traffic movement and would have 
to be so treated. In fact, it would seem 
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wise rather to emphasize this fact in order 
to give the city individuality. 


As to the width of these thoroughfares, 
this would require individual study of 
traffic flow, its past, present, growth, and 
probable future. It would not seem wise, 
however, to provide for less than four 
lines of traffic if the street is at all im- 
portant, which under the rules already 
mentioned would require a roadway of 34 
to 38 ft., tending toward the latter on 
account of the higher speed of part of 
the traffic. Streets containing street rail- 
way tracks should be just as much wider 
than these figures indicate, as the space 
required for clearance of the street cars, 
probably 18 ft. more in streets having 
double tracks as the tracks should not be 
permitted to be so spaced that a person 
could not walk between them without be- 
ing “rolled” to death. This would make a 
total width of roadway of 56 ft. in this 
case. To residents of many cities this will 
doubtless seem a waste of ground, but it 
is quite common and often exceeded in 
many western cities. 


Traffic counts may be misleading unless 
all the facts are known. If cars uniformly 
spaced on 100-ft. centers and traveling at 
20 miles per hour, passed a given point 
1,056 would be counted in a single line 
of traffic. This could scarcely be realized 
in actual traffic conditions, especially on 
city streets on account of interference of 
cross traffic. For example, a recent traffic 
count on a street containing a double 
street car line and of 50-ft. roadway where 
there was very little interference of cross 
traffic for 1,000 ft. in either direction 
showed that over a thousand pleasure cars 
in addition to a third as many more 
slower moving vehicles were passing each 
hour. There was no crowding or con- 
fusion and twice as much traffic could 
have been easily accommodated. Another 


. count on the same street of the same 


effective width, but with probably half 
as much cross traffic at each intersecting 
street showed very little more traffic but 
constant congestion and delays. 

This point is brought out only to em- 
phasize the fact that each street will re- 
quire individual treatment and different 
treatment in different places according to 
local conditions. 

Thoroughfares of 38-ft. roadway should 
have planting strips not less than 15 ft. 
in width in order to appear well balanced 
and to insure greater range of vision at 
intersecting streets. Walks should ordi- 
narily be wide enough to accommodate 
three abreast; 6 ft., making the total 
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street width 80 ft. Another point in favor 
of this minimum total width is that, as 
the business section follows out along the 
street, the planting strip can be elimi- 
nated and the roadway and sidewalks 
widened to cover it, the relative widening 
depending on the relative importance of 
the two types of traffic. It is likely, how- 
ever, that with this total width the walks 
should not be less than 12 ft., nor more 
than 15 ft. on each side. With this ulti- 
mate improvement in mind, it would seem 
highly desirable to fix the cross section 
of the street as a whole in a rather rigid, 
formal manner in order to avoid con- 
fusion and expense of changing walk ele- 
vations later. 

Eighty feet is indicated as the minimum 
desirable width for a really important 
thoroughfare and, while probably suffi- 
cient for most streets, should be increased 
in important business thoroughfares car- 
rying both local and through traffic to 
such a degree as to avoid needless delay 
or else alternate routes provided. This 
latter course is often the simplest and 
best way out of a serious dilemma on ac- 
count of prohibitive cost of moving or 
cutting fronts from existing buildings. 
As an extreme measure the front portion 
of the lower floors of business buildings 
have been set back, using the space so 
gained as an arcade and occupying the 
whole of the original street for vehicles. 
This is most undesirable and should be 
employed only as a last resort. However, 
volumes could be, and have been, written 
on this particular branch of street design 
and still each problem is peculiar to 
itself. 

We have used a somewhat different plan 
in- widening roadways from that ordinar- 
ily recommended. Certain streets were re- 
quired to be widened on account of change 
from residence to business use before the 
original pavement was worn sufficiently 
to justify its removal. The crown of the 
original pavement was also excessive, so 
that if continued for additional width, it 
would require an excessively high curb 
and the ultimate destruction of the whole 
pavement to make a satisfactory traffic- 
way. Therefore the only change made in- 
cluded the removal of the curbs to the new 
lines and the construction of pavement in 
the intervening strips, but with the new 
portions sloping down toward the original 
gutter line. This permitted the curb to 
be set higher to fit existing walks which, 
of course, sloped down away from the 
building line, and still have only a reason- 
eble height showing above the pavement. 
It will be possible also when the surface 
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of the original pavement must be renewed © 


to build up over the old gutter line with 
new concrete and have a crown of rea- 
sonable height and contour over the street 
as a whole without destroying the base. 

Another very satisfactory detail was 
that of the driveway entrances to certain 
garages in the block. The driveway ap- 
proaches were built practically entirely 
in front of the curb for a distance of 
about 4 ft. and with easy approach grades 
at each side. These do not interfere with 
walk or street traffic either to any ob- 
jectionable degree. I have thought, in 
fact, that this might be the best street 
contour for auto rows or other streets 
with no planting strips and many drive- 
ways across the walks. 

Curb heights vary, but most localities 
use 6 to 8 ins. The best practice would 
indicate a height which would not be in- 
convenient to step over, especially in 
business streets. It is also desirable to 
raise the gutters up to the top of the 
curbs at all sidewalk crossings in order 
to avoid any stepping up and down what- 
ever and, of course, there should be no 
open, uncovered openings to step across. 
This detail is easily arranged by raising 
the elevation of the whole intersection 
and depressing the gutters for a short 
distance at the corners of the intersect- 
ing walks. This corner depression also 
serves to keep vehicles off the sidewalk. 
Adequate storm sewers are necessary 
with plenty of inlets at all corners toward 
which there is any surface drainage. Side- 
walk slopes of about 1 ft. drop to 40 ft. 
width are most satisfactory and are fairly 
representative of standard practice. 


Broad Boulevards 


Broad formal boulevards designed pri- 
marily as pleasure drives with wide vistas 
and elaborate landscape treatment, often 
terminated at a monumental civic center 
or outstanding natural feature of the city 
eonstitute the fifth type. 

The design may include two or three 
or even more separate roadways divided 
by gardens and lawns. In any event so 
much is involved in the successful design 
and maintenance of such a project that it 
should be undertaken only by landscape 
engineers and architects, of wide experi- 
ence. 

The foregoing paper by Mr. Brockway 
was presented before the 1921 convention 
of the American Society for Municipal 
Improvements. 
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EDITORIAL 








CENTRALIZED MUNICIPAL 
PURCHASING 


The centralization of governmental pur- 
chasing is a development of recent years 
which has much to commend it. Today 
not only many departments of the federal 
government, but also many state, city and 
county governments, maintain depart- 
ments of public purchase. The move- 
ment is right in principle, has succeeded 
where tried and is growing. 


Centralized purchasing is advantageous, 
in the long run, both to the buyer and to 
the seller. For some years the city of 
Indianapolis has maintained a Depart- 
ment of Public Purchase and the experi- 
ences of this department serve well to 
illustrate the advantages of centralized 
municipal purchasing. The primary du- 
ties of the department are: To buy all 
materials, supplies and equipment for all 
other city departments; to arrange for all 
repairs to buildings or equipment; and to 
sell all obsolete material or equipment 
after proper appraisal. Requisitions are 
received by the department from 40 
sources and cover everything from pins 
to motor trucks. Figures on the activi- 
ties of the department for the past four 
years are instructive. The number of 
requisitions received has ranged from 
6,827 in 1921 to 8,500 in 1919, and the 
number of orders placed from 9,273 in 
1920 to 9,954 in 1919. The annual volume 
of business transacted by the department 
has ranged from $732,027 in 1918 to $1,- 
284,409 in 1921, while the cost of main- 
taining the department has ranged from 
$8,935 in 1918 to $13,525 in 1920. The 
percent of the cost of the department of 
the business it has done for the past four 
years has been 1. 2, 1.2, 1.1 and 1.05, re- 
spectively. It is stated that the depart- 
ment saves the city $100,000 per year as 
compared with the old method of buying. 

During the 4-year period under discus- 
sion the department has been directed by 
D. S. Ritter as City Purchasing Agent. 
He has spent nearly a score of years in 
purchasing work, mostly in the service cf 
lprge private business corporations. His 
views on the advantages, from the stand- 
point of the public, of centralized city 
purchasing, at the close of his term of 
office, are therefore of immediate interest 
and permanent value to all who are work- 


ing for greater honesty, efficiency and 
economy in city government. He states 
these advantages substantially as follows: 


It creates an organization of specialists 
on purchasing, who give full time to 
studying the needs of the city and the 
market conditions for supplying thuse 
needs; it is the only way to collect a com- 
plete set of records as to materials bought 
by the city and services rendered to it; 
by issuing a written order for every ob- 
ligation incurred, the purchasing depart- 
ment enables the treasurer to check ex- 
penditures with expected income closely 
and frequently; it promotes standardiza- 
tion of materials used by various depart- 
ments; it develops proper specifications 
for articles needed; it reduces the city 
purchasing expense; it eliminates verbal 
orders and no records; it buys the same 
materials for less money; it curbs ex- 
travagance; it collects and distributes val- 
uable information and advice; it ex- 
changes material between departments; 
it sells material when entirely useless for 
any department; it promotes quantity 
purchases of standardized articles; its 
trained inspection prevents the accept- 
ance of materials not up to quality or- 
dered; good work in this office especially 
commends an administration to the peo- 
ple; as the department deals in almost 
every class of material, it is in position 
to give advice to all the pevple as to 
price tendencies; and, last, but not least, 
it eliminates political influences. 


This is an impressive list of advantages 
and in a properly administered office one 
may readily believe that they will all be 
realized. There are at least two disad- 
vantages which may arise unless such a 
department is conducted with common 
sense and discretion. The temptation to 
compile voluminous and_hair-splitting 
specifications is too great for some pur- 
chasing agents to resist. We believe 
that, in general, it is better to have gen- 
eral requirements, with which the merits 
of things on the open market may be 
easily tested, rather than to have such 
elaborate specifications that they frighten 
the seller away or force him to change 
his products or his processes before he is 
admitted to competition. The latter 
course destroys much, or all, of the econ- 
omy possible in governmental purchasing. 
Purchasing agents, it seems to us, will do 








well to confine their efforts largely to the 
proper selection of goods on the market, 
without undertaking to remake the manu- 
facturing world over night. The other 
disadvantage to which reference was 
made is the temptation to be too much 
influenced by price at the expense of 
suitability, but perhaps other departments 
can be depended upon, in preparing their 
requirements, to make sure that price is 
not accorded too much weight. 

So far we have considered only the 
viewpoint of the public, but we fancy 
that the seller also derives some real ad- 
vantages in dealing with a local govern- 
ment purchasing department. Such a de 
partment centers all want lists in one 
office, gives all salesmen the same infor- 
mation as to what is needed, enables the 
seller to file all his invoices in one office, 
furnishes a place where he can get all in- 
formation as to the condition of his ac- 
count, and opens an easy way for him to 
present new materials or equipment so 
they can have consideration for use whier- 
ever needed. 

We have said that the centralized mu- 
nicipal purchasing plan is growing in fa- 
vor; we should make clear also that it is 
already an established success in such 
cities as: Atlanta, Dayton, Portland 
(Ore.), Milwaukee, Memphis, Syracuse, 
Boston, New York, St. Louis, Philadel- 
phia, Denver, Detroit, Rochester, Grand 
Rapids (Mich.), Salt Lake City, Kansas 
City, Des Moines, Pittsburgh, Baltimore, 
Dubuque, Cincinnati, Louisville, Colum- 
bus (0O.), Cleveland, Los Angeles, Logans- 
port (Ind.), Oakland (Calif.), Indianapo- 
lis, Patterson (N. J.), Dallas, New Or- 
leans, Birmingham, Galveston, and High- 
land Park (Mich.). 

As many of our readers doubtless know, 
there has been in existence for some years 
a large and active organization known as 
the National Association of Purchasing 
Agents. Naturally many of the purchas- 
ing agents in governmental service are 
members of this association. At the 1921 
convention of the association a resolution 
was adopted enumerating certain essen- 
tial points to be safeguarded in order to 
establish central governmental purchas- 
ing and to make the work efficient. The 
resolution was formulated because “cen- 
tralized purchasing for city, county and 
state governments has proved its value to 
many localities and their experience is 
being sought by others.” The substance 
of the recommendations follows: 


The department must be independent 
and accountable only to chief executive; 
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funds for its support should be included 
in the tax levy. The purchasing agent 
should be selected with respect to his ex- 
perience, ability and integrity; he should 
hold office during satisfactory perform- 
ance and be removed only on proof of 
written charges of official misconduct. He 
should select his own assistants and call 
meetings of representatives of each exec- 
utive department to standardize supplies 
and equipment and prepare proper speci- 
fications for describing these standard 
articles. These standard articles should 


‘be bought in proper quantities and kept 


in a central storehouse maintained by a 
rotary stores fund and managed by the 
purchasing department. The department 
should furnish all materials upon receipt 
of requisitions describing articles needed 
and signed by authorized officers, and 
should have authority to call for requi- 
sitions when, in its judgment, conditions 
of business justify. Purchases should be 
made at the lowest prices consistent with 
quality and service. The department 
should contract for repairs, when needed, 
to any buildings, equipment or material 
belonging to any department when that 
department deems such repairs necessary. 
All obsolete material should be disposed 
of when returned to the storehouse. The 
storekeeper should receive and inspect all 
materials and make daily reports of all 
receipts and disposals. The purchasing 
department should receive invoices from 
vender, and when they are found to con- 
form with material delivered as to price, 
quantity and quality, should be vouchered 
to the finance department for payment 
from the rotary stores fund. Finally, all 
records of the purchasing department 
should be open to public inspection. 

There has long been much discussion 
of putting public business on a “business 
basis,” meaning, of course, on the same 
basis as private business. For those who 
sincerely desire such a reform it may well 
begin with the centralized purchasing of 
all equipment, materials and other sup- 
plies paid for directly out of the public 
treasury. 


In closing this discussion we wish to 
emphasize our belief, based on conversa- 
tions with many “supply men,” that the 
cleaner and more businesslike public busi- 
ness can be made the more attractive they 
will find it. A city that is known to 
make its purchases on a square basis gets 
the benefit of all the good, sound compe- 
tition the country affords. We decline to 
state the devastating alternative. 
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FEATURES OF STATE HIGHWAY 
WORK IN MONTANA 


By John N. Edy, Chief Engineer, Montana 
Highway Commission, Helena, Mont. 


Increased Federal Aid 


It is by no means certain that Montana 
can match Federal funds made available 
to it under the provisions of recently en- 
acted Federal legislation. While all the 
terms of the new law are not fully known 
to the department at this time it is 
understood that Montana’s share of the 
new Federal appropriation will approxi- 
mate one and one-half million dollars, 
approximately $500,000 of which is im- 
mediately available. The report of the 
State Highway Department for the month 
ending November 15 shows that, of Fed- 
eral funds apportioned to Montana under 
the 1916 and 1919 Acts of Congress, Mon- 
tana has yet to match approximately one 
and one-half million dollars. This amount 
together with the one-half million dollars 
immediately available from the 1921 ap- 
propriation represents approximately four 
million dollars worth of work which the 
department could undertake at once if the 
local share of the cost could be financed. 


Working for a State Bond Issue 

In the fall of 1919 Montana counties 
voted road bonds in total amounts of 
approximately six million dollars and 
very much of this money was used in 
matching Federal funds. However, it ap- 
pears that many of the counties have 
reached the limit of their ability to bond 
for this purpose and the only possibility 
of covering Federal funds now appor- 
tioned to Montana seems to be through 
a state road bond issue. The State High- 
way Department has already made public 
announcement of this fact. Not only will 
the department support a state bond issue 
for road improvements but it has already 
indicated its intention actively to pro- 
mote and encourage such an issue. It 
is now believed that a road bond issue 
bill will be initiated early in the coming 
spring in order that the matter can be 
submitted to the voters at the general 
election in November, 1922. While the 
details of the bill have not been worked 
out it is practically certain that the ulti- 
mate source of revenue will be an in- 
crease in motor vehicle license fees. 

Highway Maintenance 

The problem which is giving the state 
highway department considerable concern 
at this time has to do with the proper 
maintenance of road improvements al- 
ready built under its direction. The Act 
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creating the state highway commission au- 
thorizes it to take over the maintenance 
of state highways; but inasmuch as the 
fund provided for administrative purposes 
is not sufficient to carry the added bur- 
den, it has been necessary to depend upon 
the counties for maintenance, and this 
plan has not been generally satisfactory. 
An effort is now being made to secure 
the more active co-operation of counties in 
the adoption of a suggested and definite 
form of maintenance organization and 
practice, particularly in respect to Fed- 
eral aid road improvement in the various 
counties. As one manner of state aid the 
department proposes to purchase and 
place in operation a number of rock crush- 
ers by means of which additional fine 
wearing surface material will be made 
available for early spring maintenance 
use. The department has adopted the 
gravel surfaced road as representing the 
most desirable and economical type of im- 
provement for the state highway’s system 
under all prevailing conditions, and by the 
close of this year will have completed ap- 
proximately 750 miles of such work. 


_ Highway Standards 

While the state highway department of 
Montana has concentrated its efforts upon 
the construction of a large mileage of 
gravel surfaced roads, it has always been 
felt that because of the possibility of fur- 
ther development of a portion of this mile- 
age, some value of the gravel surface 
might be lost. However, in the light of 
the experienee of this and other states, it 
is now believed that the policy of con- 
structing gravel roads fits in admirably 
with any policy of future development that 
might be dictated by traffic demands. It 
is now conceded that there is a place in 
the state’s road program for the construc- 
tion of bituminous wearing surface upon 
a black base, over a well-compacted gravel 
or macadam sub-base. Furthermore, the 
practice of the department in the future 
will not permit the placing of concrete 
pavements directly upon gumbo or adobe 
soils, but under such conditions will re- 
quire a well-compacted gravel sub-base. 
Montana’s standard paved road sections 
now include only Portland cement con- 
crete and bituminous concrete upon a 6-in. 
concrete base. It is proposed to admit in 
competition with these types the bitumi- 
nous concrete wearing surface upon plant 
mixed black base, as above described, 
when foundation conditions seem to jus- 
tify. 
Co-operation with Engineering College of 

State University 
The engineering staff of the state high- 
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way department is co-operating with the 
State College of Engineering in a manner 
more or less unique, but which gives 
promise of beneficial results for both the 
department and the college. Arrange- 
ments have been made whereby responsi- 
ble members of the department’s engineer- 
ing staff will deliver a series of 14 lec- 
tures at the college during the winter ses- 
sion. The subjects that will be discussed 
are live and practical, the object being to 
put the engineering student, and particu- 
larly those nearing the end of their col- 
lege work, in close and intimate touch 
with the problems confronting the state 
road authorities. While the ultimate out- 
come of the plan is yet to be determined, 
both the engineering college and the state 
highway department anticipate that ma- 
terial benefit will result. 





PAVING BRICK VARIETIES RE- 
DUCED TO ELEVEN STAND- 
ARD SIZES 


(Editor’s Note: Wishing to get the 
manufacturer’s point of view as to the 
results of the conference of the U. S. 
Department of Commerce on Simplifica- 
tion of Variety and Standards for Vitri- 
fied Paving Brick, held in Washington, 
D. C., on November 15th, we asked the 
Secretary of the National Paving Brick 
Manufacturers’ Association and he wrote 
us the following letter: ) 


To the Editor: 

There are two phases of the recent con- 
ference in Washington that seem to grow 
clearer in retrospect. 

The first phase seemed very desirable 
and advantageous in advance of the meet- 
ing and since it has become an accom- 
plished fact it has become very impor- 
tant. I refer to the actual elimination 
of varieties that were recommended. Pav- 
ing brick varieties are now reduced to 
11 by mutual consent of engineers and 
manufacturers and it is difficult to im- 
agine any paving situation in which brick 
might be considered that cannot be satis- 
fied by one of the remaining 11 standard 
varieties. 

In addition to the action of the meeting 
as above indicated, a permanent commit- 
tee was established to recommend further 
eliminations as might seem wise. 

The second big result of the conference 
as it appears in retrospect is the fact that 
it demonstrated, I believe to the satisfac- 
tion of everyone present, that engineers 
and manufacturers can find satisfactory 
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working bases if everyone would discuss 
with each other matters of fact. 

Not the least of the results of the con- 
ference, therefore, as it appears to us, is 
that the conference has demonstrated that 
relations between producer and consumer, 
where on the one hand the producer has 
an organization and on the other the con- 
sumer is represented by strong organiza- 
tions such as the engineers have, can be 
harmonized by mutual consent. 

You appreciate the fact of course that 
the conference was held in the atmosphere 
of public interest as expressed by Mr. 
Hoover. We believe thoroughly that a 
new relation has been established between 
the producers and their market. 

As a matter of actual operation, it is 
our hope that the constituent engineers 
of the conference will look to the confer- 
ence for policy in respect to brick pave- 
ment specifications. 

The permanent committee, it seems to 
us, is something like a supreme court— 
empowered not only by common consent 
to decide questions as to variety, but like 
wise to make such investigations as in 
its judgment are necessary to shed light 
on any question which might hereafter 
assume any of the characteristics of a 
disputed point in relation to variety. 

I believe you can appreciate why we feel 
that we owe a great deal to Mr. Hoover, 
the U. S. Chamber of Commerce, through 
its Fabricated Production Department, 
and the engineers who were kind enough 
to attend the conference, all of whom 
aided in the splendid results obtained. 


Very truly yours, 
MAURICE B. GREENOUGH, 
Secretary. 
National Paving Brick Manufacturers’ 
Association, Cleveland, Ohio, Nov. 19, 1921. 





GREAT WORKS IN PROSPECT IN 
CITIES OF WESTERN EUROPE 


To the Editor: 

I have completed a 6 months’ trip 
through England, France, Belgium, Hol- 
land, Germany, Czechoslovakia, Austria, 
Switzerland and Italy, where I have been 
collecting information on municipal en- 
gineering progress and particularly on 
city planning. 

In all of the European countries which 
I visited I found great interest being 
taken in plans for future development of 
the cities: for better municipal organiza- 
tion, improved public services and transit 
systems, for new parks, playgrounds and 
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boulevards (the demolition of old fortifi- 
cations has made this possible in several 
instances), and particularly in making 
comprehensive plans for the orderly 
growth of the cities. Because of extreme 
poverty few of the cities are undertaking 
construction of important works, except 
for municipal housing to relieve the short- 
age, which is being done, under various 
methods of finance, by nearly every im- 
portant city in central and southern Eu- 
rope. However, to cite a few examples 
of projects actually under construction, or 
proposed for construction soon, Paris is 
planning to increase its water supply very 
soon; Brussels has completed a new con- 
necting link between the east and west 
railway system; Antwerp is about to start 
work on an enlarged sewerage system; 
the Emscher district in Germany is con- 
tinuing (with only a fraction of its for- 
mer financial resources), to construct 
sewage treatment works; Berlin’s only 
large public enterprise is the completion 
of the new municipal subway; Prague 
proposes very large municipai works, in- 
cluding water works extensions; Milan is 
at work on a new canal port and other 
very important works; Marseilles is 
spending 200,000,000 francs on a huge new 
port and canal to the Rhine. Partly be 
cause of the poverty of the cities the 
values of the city planning are better ap- 
preciated and availed of: to plan for the 
future in a way to relate the municipal 
enterprises to each other and each one 
to a comprehensive scheme for the de- 
velopment of the community, thus to avoid 
failures, and especially to secure the de- 
sired improvements more cheaply and 
satisfactorily with limited funds than 
would otherwise be possible. In this way 
the financial stringency has helped city 
planning, but the war has also stimulated 
city planning, especially in the devastated 
regions, where the re-building is in many 
instances producing better-planned com- 
munities than existed before the war, and 
with outline plans also for later expansion. 
Very truly yours, 
JACOB L. CRANE, JR. 

Rome, Italy, Oct. 22, 1921. 

(Editor’s Note:—Mr. Crane expects to 
return to the United States this month 
and may be addressed at Robinson Hall, 
Cambridge, Mass.) 





MUNICIPAL ASPHALT PLANTS 


The extent to which American cities and 
other municipalities are now doing their 
own street repair work with the aid of 
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their own asphalt plants is indicated in 
reports to The Asphalt Association, New 
York City, which show that there are 
in the United States 98 public asphalt 
plants. Municipal plants are to be found 
in the following cities: Little Rock, 
Ark.; Los Angeles, Cal.; Denver, Col.; 
Wilmington, Del.; Atlanta, Ga.; Boise, 
Idaho; Chicago, Ill. (3); Indianapolis, 
Ind.; Bluffton, Ind.; Fort Wayne, Ind.; 
Topeka, Kan.; Munroe City, Ky.; Shreve- 
port, La.; New Orleans, La. (2); Spring- 
field, Mass.; Fall River, Mass.; New Bed- 
ford, Mass.; Northampton, Mass.; Worces- 
ter, Mass.; Flint, Mich.; Lansing, Mich.; 
Detroit, Mich. (3); Highland Park, Mich.; 
Minneapolis, Minn.; St. Paul, Minn.; Du- 
luth, Minn.; Jackson, Miss.; Kansas City, 
Mo.; St. Louis, Mo. (2); Omaha, Neb.; 
Manchester, N. H.; Atlantic City, N. J.; 
Newark, N. J.; Bayonne, N. J.; Trenton, 
N. J.; Brooklyn, N. Y.; Syracuse, N. Y.; 
New York City (4); Niagara Falls, N. Y.; 
Elmira, N. Y.; Schenectady, N. Y.; Toledo, 
O.; Cleveland, O.; Columbus, 0.; Dayton, 
O.; Cincinnati, O.; Youngstown, O.; Okla- 
homa City, Okla.; Portland, Ore.; Harris- 
burg, Pa.; Johnstown, Pa.; Erie, Pa.; 
Pittsburgh, Pa. (2); Reading, Pa.; Scran- 
ton, Pa.; Philadelphia, Pa.; Providence, R. 
I.; Pawtucket, R. I.; Nashville, Tenn.; 
Memphis, Tenn.; Fort Worth, Tex.; Roan- 
oke, Va.; Norfolk, Va.; Portsmouth, Va.; 
Seattle, Wash.; Milwaukee, Wis.; Super- 
ior, Wis.; San Francisco, Cal., and Sagi- 
naw, Mich. 

The City of Salt Lake City, Utah, has 
just completed the installation of a mod- 
ern asphalt plant having a capacity of 750 
sq. yds. of 2-in. asphalt pavement per day. 
Newark, N. J., is reported selling $50,000 
worth of bonds for a new city asphalt 
plant. Quitman, Ga., has also installed a 
plant. 


State highway departments owning 
their own plants are those of Delaware, 
Illinois, Maryland, Michigan, North Caro- 
lina, Oregon, Pennsylvania, Tennessee, 
Texas, Utah and Virginia. County high- 
way departments owning plants include: 
Burlington County, N. J.; Fulton County, 
Ga.; Fayette County, Ky.; Munroe County, 
Mich., and Allegheny County, Pa. 

In Canada municipal asphalt plants are 
to be found at Brantford, Ont.; Charlottes- 
town, P. E. I.; Chatham, Ont.; Hamilton, 
Ont.; Kingston, Ont.; London, Ont.; Mon- 
treal, P. Q. (4); Ottawa, Ont.; St: Cath- 
erines, Ont.; Sherbrooke, P. Q.; Toronto, 
Ont.; Victoria, B. C.; Winnipeg, Man., 
and Windsor, Ont. 

The governments of Argentine, Ecuador, 
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France and Peru, also operate asphalt 
plants, and one is to be found at Hono- 
lulu, H. I. 





ORNAMENTAL STREET LIGHTING 


By L. A. 8. Wood, Manager, Illuminating Sec- 
tion, Westinghouse Electric 4 Manufac- 
turing Co., George Cutter Works, 
South Bend, Ind. 

The lighting of our streets at night is a 
vital municipal issue, and adequate illu- 
mination, besides being a convenience, is, 
in addition, a protective necessity to every 
community. Good lighting is an indica- 
tion of prosperity and an investment in a 
well-designed ornamental street lighting 
system returns large dividends to the tax- 

payers in advanced real estate values. 

Good street lighting creates a psycho- 
logical impression of thrift and progress, 
advancing civic pride, attracting favorable 
publicity and promoting other improve- 
ments. It assists the fire and police de- 
partments, facilitates. congested traffic and 
decreases crime. 

In the early days of electricity, street 
lighting design was a simple problem, the 
solution of which generally took the form 
of a suspended arc lamp at street intersec- 
tions. With the growth of the “City 
Beautiful” idea, however, and the demand 
for lighting systems of a more ornamental 
character, which will eliminate unsightly 
overhead equipment, many factors not pro- 
vided for in the earlier systems have to be 
considered. The more important of these 
are the size of the city, the character of 
the buildings, the presence of foliage on 
the streets, and the local conditions con- 
trolling the distribution of electricity. 
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Standard of Illumination 


The standard of illumination on our 
streets was set by the earlier types of 
“open” carbon arc lamps, which were later 
replaced by an improved type having 
longer burning hours, known as the “in- 
closed” carbon are lamp. This latter was 
not so efficient as the open arc and its sub- 
stitution in place of the earlier type tend- 
ed .to decrease the standard of illumina- 
tion, and it was generally lower than was 
customary in the larger cities of Europe. 
It will often be found that the energy con- 
sumed in lighting a comparatively small 
room in a public building is greater than 
that consumed in lighting one mile of the 
average city street with ordinary pendant 
units. 


Street lighting rates, with few excep- 
tions, have remained practically constant 
for many years, in spite of the fact that 
there has been a large advance in the 
costs of material and labor. The per cap- 
ita cost of street lighting is generally low, 
and there are few cities spending over $3 
per capita. The average for the 50 best 
lighted cities is about $2, and for the 
whole of the United States not more than 
71lc per capita. 


Requirements of an Ornamental Street 
Lighting System 


Since the introduction of the high effi- 
ciency Mazda “C” incandescent lamp, 
which has revolutionized street lighting, 
eliminating the ornamental cluster post of 
earlier days and relegating the arc lamp 
to the museum, development in ornamen- 
tal street lighting has favored the single 
light post equipped with suitable lighting 
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unit or “post top” to distribute and direct 
the light on the plane of illumination. 


The first requirement of an ornamental 
street lighting system is that, while effi- 
ciently illuminating the streets during the 
hours of darkness, it should be inconspic- 
uous in the daytime, blending harmonious- 
ly with the architecture of the surround- 
ing buildings: This is very aptly illus- 
trated by the well-designed ornamental 
lighting system in the city of Chicago, 
within two blocks of the busiest part of 
the Loop. 


Another important requirement of good 
street lighting is that the intensity of 
illumination should be graduated in ac- 
cordance with the conditions of the vari- 
ous localities and the flexibility of the 
Mazda system renders it particularly suit- 
able for this class of work. Until the 
public became aroused to the necessity of 
well-designed and uniform systems of or- 
namental street lighting, progressive mer- 
chants installed, at their own expense, 
systems of ornamental posts or “White 
Ways,” which often resulted in the inst71- 
lation of posts of various designs in dif- 
ferent parts of the same city. 

This activity on the part of merchants 
should be carefully directed by the mr- 
nicipal authorities and the uncontrolled 
installation of “White Ways” should be 
discouraged. An ornamental street light- 
ing system should be considered as part 
of a plan to beautify the city as a whole, 
and not as means of advertising one sec- 
tion, perhaps to the detriment of some 
other locality. 


Promotion and Financing 


There are various methods of promoting 
the installation of ornamental lighting sys- 
tems, but the most successful have been 
through the Chambers of Commerce or 
Commercial Clubs. Municipalities are, as 
a rule, reluctant to consider such lighting 
until there is a publicly expressed demand. 

In a number of states there are existing 
laws which permit the establishment of 
Assessment Districts for the purpose of 
taxing abutting property for the installa- 
tion of special lighting. In such cases 
usually 51 percent of the frontage iIn- 
volved must be signed up to make the peti- 
tion effective. Street Lighting Improve- 
ment Acts have generally assisted the 
progress of ornamental street lighting, 
and, where available, should be used. The 
assessment becomes a taxation and the 
contract is between the city and the cen- 
tral station, thus insuring a uniform in- 
stallation with continuity of service, un- 
der the control of the municipality. 
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The assessment of property owners for 
the upkeep of lighting installations is not 
new, and the following extract from “Mu- 
nicipal Government,” by Frank J. Good- 
now, LL. D., published in New York by 
the Century Company in 1910, page 328, 
describing Paris in 1666, is of interest: 

“The expense of lighting the streets 
was defrayed also from the receipts of a 
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A STANDARD LOCATED ON THE SIDE- 
WALK WHICH HARMONIZES WITH THE 
SURROUNDINGS AT MIAMI BEACH, FLA. 


tax imposed on the householders. Mild- 
may says: ‘Two persons are generally 
contracted with for this undertaking, the 
one to find the lanthorns, cords and pul- 
lies; and the other to supply the candles; 
for the streets are here illuminated by 
hanging lanthorns on the middle of a cord 
that reaches across the street; and is 
fixed to pullies on each side, at about 15 
ft. high and about 15 yds. distance from 
one another. There are 65 lanthorns and 
consequently as many candles consumed 
each time they are lighted, which is only 
20 times a month, being laid aside during 
the moonlight nights and are never light- 
ed, but from the last day of September 
until the first day of April each year; be 
ing taken down and set apart during all 
the summer months.’ Elections were held 
annually in each quertcr cf the city by 
the householders. The persons elected 
had each charge of 15 lanterns and paid, 
as Mildmay puts it, ‘Some menial servant 
or poor housekeper in the same street to 
perform the duty; accordingly every eve- 
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ning, aS soon as it begins to grow dark, 
the commissary sends out a person, ring- 
ing a hand bell through the streets of the 
quarter to give notice, as in the morning 
for cleaning the streets; so now for light- 
ing them; upon which each lanternier’s 
servant immediately sallies out and hav- 
ing a key to the iron box in which the end 
of every cord is fastened on the sides of 
the streets, lets down the lanthorn hang- 
ing on the same and fixing his lighted 
candle therein draws it up again; and 
thus everyone having only 15 lanthorns 
under his care, the whole city is illumi- 
nated in a very short space after notice; 
though the light itself is indeed a very 
indifferent one.’” * 


System of Operation 
Owing to its flexibility, the Mazda ‘“‘C” 
Lamp is peculiarly adapted to ornamental 
street lighting, and, when operated on a 
constant current series system, it affords 
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lamps at all times to maintain the rated 
candle power. 


In addition to regulating equipment of 
the station type moving coil, regulating 
transformers have been designed suitable 
for mounting on poles at any point in a 
high tension distribution network, thus 
permitting an ornamental lighting system 
to be connected to a high tension line 
without the necessity of running special 
lighting circuits back to the sub-station. 
This improvement in regulating appara- 
tus, which may be operated either from a 
time switch or remove control device, ma- 
terially reduces the cost of installing or- 
namental lighting systems at a distance 
from the sub-station. Another method of 
control for Series Mazda Lighting is the 
Adjuster or Reactance Socket System. 
This is generally used for small groups 
of lighting units and is operated from a 
constant potential transformer with a re- 














MODERN 


an efficient and economical street lighting 
unit, easily installed and controlled, giv- 
ing a range of from 600 lumens* (60 
candle power) to 25,000 lumens (2500 
candle power). Any size lamp within this 
range may be operated in series on the 
same circuit without changes in the reg- 
ulating equipment at the central station, 
and, with suitable enclosing glassware, a 
soft diffused illumination or a brilliant 
sparkling light without glare may be ob- 
tained. 

The regulating equipment generally con- 
sists of moving coil type constant cur- 
rent regulating transformers and control 
panels which limit the current in the cir- 
cuits, safeguarding the lamps against sur- 
ges and, at the same time, insuring that 
sufficient current will flow through the 





*The Series Mazda Lamp is now rated in lu- 
mens instead of candle power and the lumen 
rating is ten times the present candle power 
rating. 


RESIDENTIAL AND PARK LIGHTING STANDARDS 
CENNES, INDIANA. 


IN USE IN VIN- 


actance coil connected in parallel with 
each socket. When a lamp burns out, the 
current is forced through the reactance 
coil, introducing an impedance in the line 
equivalent to the energy absorbed by the 
lamp, thus maintaining the circuit cur- 
rent constant. 


The earlier types of cluster posts were 
usually operated on multiple systems, but, 
while there are still some ornamental 
lighting systems installed in multiple, the 
series system is the one generally adopted 
This condition has made the selection of 
ornamental street lighting equipment a 
matter for the engineer’s serious consid- 
eration, owing to the fact that the equip- 
ment—unlike the old cluster posts—is op- 
erated on a high tension system, requiring 
fixtures especially designed for this pur- 
pose. 

The Underground System 

Until the introduction of steel armored 

and lead covered cable, it was customary 
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to lay underground cable in conduits, but 
modern practice favors the use of steel 
armored cable buried in a shallow trench 
below the curb or in the Parkway. The 
steel armored cable consists of a copper 
conductor (usually of No. 8 gauge) in- 
sulated with rubber, over which is a 
braided cover and jute filling. A layer 
of tape is then wrapped around and this 
is enclosed in a continuous lead sheath, 
covered with a coating of tarred jute. 
Around this is wrapped two layers of 
steel tape, so arranged as to insure the 
steel cover overlapping when the cable 
is bent. A serving of jute is placed 
around the cable and affords protection 
to the steel tape when placed in the 
ground. If properly installed, the life of 
this cable is almost indefinite as the lead 
cover forms an efficient protection from 
water, while the steel armor protecis the 
cable from mechanical injury. The posts 
are usually wired with rubber covered and 
braided cable. 

Steel armored lead covered cable 
should be laid in a shallow trench under 
the curb or in the “Parkway”, if any, 
and, in this position, it is not likely to 
be damaged. It is important that ends of 
the cable, where cut, should not be ex- 
posed to the weather. We are all fa- 
miliar with the precautions taken by Cable 
Manufacturers to seal the ends of the 
cable before it leaves the factory, but, 
unfortunately, very little care is exer- 
cised in this direction when the cable is 
installed. It is quite common, during the 
installation of ornamental lighting sys- 
tems, to see the ends of the underground 
cable projecting through the ground, ex- 
posed to all weathers, until the posts are 
installed and connected, with the result 
that faults are likely to develop at an 
early date and the installation becomes a 
source of trouble and expense. 


The best way to install armored cable 
is to lay it in a prepared trench, leaving 
a loop at the location of each post suffi- 
ciently long to reach the terminal of the 
disconnecting device in the base of the 
post and to pour cement around the loop 
to form the foundation for the post. -This 
is a more satisfactory method than the 
one usually used of making the post foun- 
dations first with the conduit elbows for 
the cable to be drawn through, as it leaves 
the cable intact until the time the con- 
nections are made in the base of the post. 

A disconnecting pothead should be used 
in the base of the post and this should be 
of such design as to thoroughly seal the 
ends of the steel armored cable and effi- 
ciently bond and ground the steel armor 
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and lead covers. It should also be de 
signed so that the post wiring is auto 
matically disconnected from the under- 
ground system and the circuit in base of 
post reestablished by a short-circuiting de- 
vice in the event of the post being acciden- 
tally broken. 

It is desirable that a device be used in 
the top of the pcst for relieving the ter- 
minals of the lamp socket from the strain 











IN SALT LAKE CITY, UTAH. THE 
LIGHT STANDARD IS USED IN COMBI- 
NATION AS A TROLLEY-WIRE SUPPORT. 


of the weight of the cable used in wiring 
the post. 

In the constant current series system 
of operation, the high tension current is 
carried up the post, and, although when 
properly installed this is not objection- 
able, several cities have preferred to use 
a safety coil in the base of the post so 
that a voltage equivalent to the voltage of 
the lamp only is carried up the post. 

Safety coils have been designed equipped 
with disconnecting potheads which 
have all the advantages of the latter de- 
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vice, coupled with the safety feature of 
low voltage in the post. 
Part Night Circuits 

Occasionally, in the interests of econ- 
omy, it is found desirable to decrease the 
illumination on the streets after midnight 
when only protective lighting is required 
and this is best accomplished by dividing 
the lighting system into two circuits, one 
operating tke “all night” lamps and one 
operating the “part night” lamps. For 
this purpose, two single conductor cables 
may be laid in the same trench, connect- 
ing with alternate lamps or any other com- 
bination desired. If preferred, a twin con- 
ductor cable may be used. 
Classification of Streets for Ornamental 

Lighting 

In many of the larger cities will be 
found some exceptionally wide and im- 
portant streets which will require special 
treatment; in general, however, for the 
purpose of determining the correct size of 
lamp with the best spacing and mounting 
height, the streets may be divided into 
three classes, viz.: Important Business 
Streets, Side Streets and Residence 
Streets. The following table gives ap- 
proximate data on this subject, which, 
however, may be varied to meet local re- 
quirements: 
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signed with double brackets immediately 
below the trolley span wire and a single 
light at the top. The span wire is at- 
tached to the trolley pole through a hole 
provided in the capital of the top light- 
ing unit. 


Types of Commercialized Ornamental 
Posts 

Ornamental Posts may be divided into 
three classes, viz., Cast Iron, Concrete and 
Pressed Steel. 

The earliest ornamental cast iron post, 
the history of which is preserved, was 
installed in the Taj Mahal, Delhi, India, 
upwards of sixteen hundred years ago, and 
stands today a monument to the durabil- 
ity and lasting qualities of Cast Iron. 

Cast Iron Posts will not corrode, neither 
will they chip or crack under extremes of 
temperature. They are designed to with- 
stand severe shocks, such as might be re- 
ceived in ordinary street traffic, and pre- 
sent the slender and graceful appearance 
so desirable in ornamental street lighting 
units. 

Concrete is one of the most durable ma- 
terials used in construction work, but it 
has been found that ornamental posts of 
this type must be of very heavy and sub- 








Spacing Mounting Height 


Type of Street in Lumens in Feet in Feet 
TEOTCREE THGINEES ccc ceccctcssecocecve 6000 to 15000 50 to 75 12.5 to 15 
DE Sh b0b-16 60S ohesR MUM ES ORE eneeeunes 2500 to 4000 75 to 100 11.5 to 13.5 
PEE: cn ckecteeesdtevecgutionceonene 1000 to 2500 150 to 250 10.6 


In the important business streets and 
side streets, the ornamental posts should 
be set symmetrically opposite each other 
on either side of the streets, while in resi- 
dence districts the posts should be stag- 
gered. 

For exceptionally wide and important 
streets, a greater intensity of illumination 
is required, with higher mounting, and, 
for this purpose, two-light ornamental 
posts, for use with 15,000 and 25,000 lumen 
lamps, have been developed. 

The Use of Trolley Poles as Lighting 

Units 

On streets where trolley poles are in 
service, the best method of lighting is by 
the use of ornamental trolley brackets 
with suitable lighting units, either with 
single or double arm, which may be at- 
tached to the trolley poles, presenting a 
very attractive appearance and eliminat- 
ing the necessity of cluttering up the 
streets with additional posts. 

Another method of adapting trolley 
poles as ornamental lighting units is to 
encase the pole in an ornamental cast 
iron shell with ornamental brackets at- 
tached. An attractive unit has been de- 





stantial construction to withstand ex- 
tremes of temperature. Unless manufac- 
tured with the greatest care, concrete 
posts will be found to chip and crack in 
Northern climates. 

Pressed Steel Posts generally consist of 
a shaft of corrugated pressed steel, mount- 
ed on cast iron foundation, with an iron 
capital, the whole bolted together with 
three tie rods passing through the center 
of the shaft. This type of post, owing to 
its construction, presents a massive ap- 
pearance, but the shaft is readily dented 
and bent by shocks which would leave cast 
iron posts unaffected. 

The Mazda “C” Lamp 

Until about the year 1913, the filaments 
of all commercial Electric Incandescent 
Lamps were operated in bulbs from which 
practically all the air and gases had been 
removed. The evacuation of the bulb ac- 
complished two purposes, viz.: It pre 
vented the filament being consumed by 
the oxygen of the air and also prevented 
the loss of heat by convection. As the 
temperature of the filament is raised, the 
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light emitted increases much more rapidly 
than the energy consumed, but, on the 
other hand, the rate of evaporation of 
the filament is increased. 

In the Mazda “C” Lamp, the rate of 
evaporation is reduced by the introduc- 
tion into the bulb of inert gases, thus 
permitting the use of a higher operating 
temperature. Convection losses are re- 
duced by the use of a concentrated type 
of filament .and this renders the use of 
the Mazda “€” Lamp specially suitable for 
street lighting purposes. 


Constant Current Series Circuits 

Alternating current series arc lamps 
were operated on circuits of either 6.6 or 
7.5 amperes and, in consequence, series 
lighting regulating equipment designed 
for these ratings became standardized 
throughout the country. Series Incan- 
descent Lamps were made for use on these 
circuits in ranges of from 60 c.p. to 1000 
c.p., but the larger size lamps did not 
come into commercial use until the high 
efficiency Mazda “C” Lamps, operating at 
15 and 20 amperes, were introduced. These 
lamps, owing to the increased size and 
rugged construction of the filament, have 
a longer lamp life than the straight series 
type and are generally adopted for orna- 
mental street lighting systems, except in 
Residence Districts. 

Since the standard rating of series al- 
ternating current circuits is either 6.6 or 
7.5 amperes, individual auto transformers 
to step up from the line current to that 
required by the lamp have been designed, 
and these are generally mounted in the 
post top, immediately below the socket. 
In cases where a safety coil is installed 
in the base of the post, the auto trans- 
former is omitted and the safety coil 
serves as the step up transformer. The 
high efficiency Mazda “C’’ Lamps are made 
in the following sizes: 


Light 
Lu- Am- Average Center Length 
mens peres Volts Watts in Inches 
4000 1 14.9 223.5 9.5 
6000 20 15.5 310 9.5 
10000 20 25.9 518 9.5 
15000 20 37.6 752 9.5 
25000 20 60.7 1214 9.5 
Note: The nominal candle power of these 


lamps is one-tenth their lumen rating. 
The Light Unit 

The problem of street lighting is not 
like that of lighting a room where the 
ceiling and walls reflect the undirected 
light, and provision should be made in 
the lighting units to direct the light emit- 
ted above the horizontal to the plane of 
illumination. With ornamental post light- 
ing, however, it is desirable that a small 
amount of light from the upper hemi- 
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sphere should be directed against the 
fronts of adjacent buildings, and that 
glare should be, as far as possible, elimi- 
nated. 

Glare, within the range of vision of the 
pedestrian or vehicle driver, should al- 
ways be avoided. It causes the pupil of 
the eye to contract in an effort to pro- 
tect the delicate mechanism of the retina, 
thus preventing the observer from seeing 
as well as he would be able to do with a 
light source of lower intensity, but more 
perfect diffusion. We are conscious of 
this phenomenon when entering a moving 
picture theatre from a street flooded with 
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A STANDARD OF ORNAMENTAL 
DESIGN ADAPTED FOR COMMER- 
CIAL USES. 


sunlight—at first no details can be seen. 
but gradually, when the eye becomes ac- 
customed to the light, or in other words, 
when the pupil becomes dilated, permit- 
ting more light to enter the eye, the in- 
terior details become visible. 

The problem of designing lighting units 
of high intensity, with a minimum of 
glare, has been solved very satisfactorily 
by the Reflecto-Lux Post Tops recently 
introduced. 

The Reflecto-Lux Units are the very 
latest in ornamental post tops and they 
have been specially designed to distribute 
a flood of light on the streets, with a 
small amount upwards to illuminate the 
fronts of adjacent buildings. 


The units have been developed for 
“Super Whiteway” Lighting, with 10,000 
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and 25,000 lumen lamps, or they may be 
used with smaller lamps, if desired. 

The light emitted by the Reflecto-Lux 
Unit is brilliant and sparkling, and the 
panels, which are of ribbed glass, assist 
in diffusion and in the elimination of 
glare. 

The distribution is obtained by upper 
and lower parabolic reflectors which direct 
the light outwards; in addition, a portion 
of the light in the upper hemisphere is 
re-directed by an opal glass band around 
the upper portion of the lamp, or by a 
band of enamel on the lamp itself. 

In the post top, the lamp burns in a 
tip up position, and is easily accessible 
for cleaning, through the top cover which 
is hinged. 

With the variety of ornamental street 
lighting fixtures now available, the pos- 
sibilities of efficient and artistic lighting 
for the “City Beautiful” are unlimited, 
and public spirited men who are guiding 
the destinies of American cities will find 
an easy solution to their problems by 
consulting the manufacturers of these de- 
vices, ‘who have devoted many years of 
research to the design of suitable appar- 
atus. 

The foregoing paper by Mr. Wood was 
presented before the 1921 annual meeting 
of the American Society for Municipal 
Improvements. 





LONG INVERTED SEWER SIPHON 
OPERATES SUCCESSFULLY ON 
FLAT GRADE 


An inverted sewer siphon of interest 
to engineers because of its length and ex- 
ceptionally flat grade, was built during 
1920 by the United States Engineer De- 
partment at Long Beach, Calif. The 
siphon, as part of an existing sewer, was 
made necessary by the construction of 
silt diversion works for the protection of 
Los Angeles and Long Beach harbors. 
The 36-in. siphon was installed at the 
same time as the 27-in. pipe, not only be- 
cause the United States desired to com- 
plete its share of. the work. pertaining to 
the diversion project, but also because in 
heavy rains enough storm water finds its 
way into the sewer to exceed greatly the 
carrying capacity of the 27-in. pipe, in 
which cases it, for brief periods, overtops 
the wooden partitions and uses the other 
pipe also. While standard practice would 
indicate a minimum slope of about 1 per 
1000 for a 36-in. sewer, and perhaps 114 
per 1000 for a 27-in. sewer, the 27-in. side 
of the siphon described is operating suc- 
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cessfully with a slope of about 1 in 1200. 
The main features of the installation are 
here described as given by Capt. Burt 
Harmon in The Military Engineer for 
November-December, 1921. 

The silt diversion channel has a bottom 
width of 530 ft. and a depth of 14 ft., with 
side slopes of lon 1%. It passes through 
the industrial district of Long Beach and 
intersects several branches of the former 
sewer system, including the 48-in. outfall 
sewer to which all the others were tribu- 
tary through pumping plants. To avoid 
unnecessary channel crossings all the 
smaller sewers are intercepted by a new 
one paralleling the channel and emptying 
into a sump, from which the sewage is 
pumped into the outfall sewer before it 
crosses the channel. 

The problem before the designers was 
to provide a structure that would (1) 
maintain a scouring velocity with the 
present minimum flow in the outfall— 
approximately % its total capacity—and 
(2) be sufficiently elastic to provide for 
future increase in flow up to the ulti- 
mate capacity of the outfall. As the 
sewer is below flood height, a bridge was 
considered impracticable. Pumping was 
obviously undesirable. The only alterna- 
tive was a siphon. 

The siphon as constructed, consists of 
2 welded steel pipes 27 and 36 ins. in 
diameter, laid 7 ft. below the bottom of 
the channel. The horizontal distance be- 
tween manholes is 611.4 ft., and the total 
length of the siphon pipes is 619.1 ft., of 
which 32 ft. at each end is inclined on a 
grade of 2 horizontal to 1 vertical. The 
total fall is 0.50 ft. This very flat grade 
required that the intake be so constructed 
as to cause as little obstruction to the 
flow as possible. For this reason no gates 
were placed at either end of the siphon, 
the diversion from the 48-in. pipe to the 
siphon pipes being made by curved wood- 
en partitions in the manholes. 


The invert through the manhole is semi- 
circular, and so designed that when tho 
natural flow in the 48-in. sewer is just 
equal to the capacity of the 27-in. pipe 
under the head available, without increase 
by backwater, the area of the cross-section 
of the stream is the same at all points 
between the end of the 48-in. pipe and the 
beginning of the siphon proper. The same 
method was followed in designing the 
36-in. side. The upper sides of the in- 
clined pipes were prolonged into the man- 
hole so that the floating material will 
enter them without colliding against a 
vertical wall. The discharge manhole 
follows the lines of the intake. 
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It is estimated that the.27-in: pipe alone 
will care for the increase in flow for per- 
haps two years without creating an undue 
amount of backwater in the approaching 
sewer. “The diversion partitions will then 
be replaced by others already prepared to 
confine the flow to the 36-in. pipe, the 
sewage being by-passed into the channel 
while the change is being made. When 
the capacity of the 36-in. pipe shall have 
been reached, the second partition will be 
removed and the flow passed through ‘both 
pipes, the capacity of the two being ap- 
proximately that of the 48-in. outfall. 

The pipe was built in 50-ft. sections with 
flange couplings. A trench was dredged 
across the channel, and a trestle with 
bents 50 ft. apart driven along it. Screws 
1% in. in diameter and 18 ft. in length, 
with the lower end bent into a hook, were 
placed through the caps of the trestle over 
the center line of each pipe. The pipe 
was assembled suspended by slings from 
these screws. It was then lowered by 
turning the nuts on the screws simulta- 
neously, the pipe being filled with water 
from the city mains as it was submerged. 
When both pipes were in place, they were 
covered with earth to a depth of 1 ft., 
and the tremch then filled with broken 
concrete to the level of the channel bot- 
tom. This fill was permitted to settle 
for about 6 weeks, when the screws were 
removed and the piles cut off near the top 
of the concrete fill, the stumps being left 
for additional security. 

The siphon has been in operation for 
11 months without either lodgment of 
floating matter in the manholes or indi- 
cations of deposit of sediment in the pipe. 





DRAINAGE PUMPING PLANTS 


By L. C. Craig, Principal Assistant En ~aey 
Edmund T. Perkins Engineering 
88 8S. Dearborn St., Chicago, 7. 

Of the many acres of swamp and over- 
flowed lands in the United States a large 
percentage is so situated that it cannot 
be entirely reclaimed without pumping. 
This is especially true of the 20,000;000 or 
more acres in the Mississippi River 
Valley. 


The drainage of these lands has been 
largely a development of the last 25 years. 
During this period many drainage dis- 
tricts have been formed in the Mississippi 
River Valley, the first areas to be re- 
claimed being those so situated that all 
or a part of the drainage water would 
flow off by gravity. Gradually as the land 
increased in value pumping plants began 
to be installed more and more, as a part 
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of the drainage systems. There exist to- 
day many areas with no drainage and oth- 
ers where only partial gravity drainage is 
obtained, where eventually pumping plants 
will be installed. 

Only a few years ago $20 to $30 an acre 
was considered a big price to pay for the 
draining of agricultural land. Today, be 
cause of increased land value, many areas 
aré being reclaimed at a cost of $60 and 
more an acre. 


Few Reliable Records on Drainage 
Pumping Plants 


Unfortunately, there exist today few re- 
liable records concerning the capacity and 
efficiency of drainage pumping plants; 
such records, where found, usually extend 
back over a period of only a few years. 

Many plants have been installed with- 
out adequate means being provided for 
making tests, or those in authority have 
failed to realize the necessity of such 
tests. In many cases no engineer is em- 
ployed after the construction period. 

Those matters are gradually being 
remedied and during the next few years 
we will see a very marked development 
of drainage pumping in this country. 


Where Pumping Is Required 


A drainage area requiring pumping is 
usually one with the ground level, so low 
as to require the raising of the drainage 
waters over a dam or embankment to a 
higher level. This dam or embankment 
may be part of a levee system, constructed 
to protect lands from flood overflow, as 
is the case in most river bottom areas, or 
a dam and pumping plant may be placed 
in an ordinary drainage ditch at a point 
where, because of a very flat gradient or 
lack of outlet, it is found impossible to 
take care of the drainage waters by-ordi- 
nary ditch construction. 

Size of Pumping Plant 

The size of pumping plant required for 
any particular drainage area depends 
upon a number of varying conditions, 
among which are: 

1. The size and topography of the 
drainage area. 

2. The amount and distribution of rain- 
fall. 

3. The system of ditches and drains 
used, and the amount of storage capacity 
available in ditches and reservoirs. 

4. The nature of the soil and sub-soil 
as affecting run-off and seepage. 

5. The method of operation of the 
plant and the degree of drainage re- 
quired. 

The first three factors given above are, 
of course, the most important in the de- 
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sign of any drainage pumping plant, but 
all should receive consideration. 

For the past 20 years, or more, in 
Central Illinois and along the Mississippi 
River pumping plants for removing water 
from flat drainage areas have been de- 
signed for a maximum pumping capacity 
sufficient to remove in 24 hours % in. in 
depth of water over the entire area. In 
Holland and other European countries 
for a much longer period % in. or a little 
more has been used as the maximum ca- 
pacity for drainage pumping plants. Ex- 
perience in recent years has not shown 
that the run-off coefficient of 14 in. should 
be changed as a standard basis of design 
under average conditions. But the engi- 
neer must be sure to give due considera- 
tion to all modifying conditions in each 
particular case. 

All other conditions being equal, the 
small drainage area of only 1,000 or 2,000 
acres will require a slightly larger pump- 
ing plant in proportion to its size than 
an area several times as large. Where 
some of the area is higher with steep 
slopes and impervious soil, the run off co- 
efficient for this portion must be made 
greater; in some cases it will be twice 
as great. 

The amount of rainfall in Central IIli- 
nois averages about 35 ins. per year. Of 
this amount measurements have shown 
that about 26 to 30 per cent appears as 
run-off. Rains of 2 to 3 ins. in 24 hours 
occur occasionally, and rains of 4 ins. in 
36 to 48 hours sometimes occur. 


In many drainage areas considerable 
storage exists in lakes and sloughs which 
it may not be found desirable to drain. 
This storage capacity, in addition to the 
storage ordinarily afforded by the drain- 
age ditches, will reduce the size of the 
required pumping plant. If there exists 
considerable areas of tiled land, additional 
storage will be afforded. 


Influence of Soil and Sub-Soil 


The nature of the soil and sub-soil of 
the drainage area has a big effect on the 
run-off, and when the water on the out- 
side of the levees, in the case of a levee 
district, is at a high stage, on the amount 
of seepage. If the soil is a close, com- 
pact formation, the surface run-off will be 
heavier from a sudden rain. A sandy sub- 
soil underlying a drainage area is gener- 
ally an advantage, because the necessity 
of constructing tile drains and many 
small lateral drainage ditches may be 
largely eliminated, but during high water 
on the outside of the levees the effect may 
be the opposite, and the amount of pump- 
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ing increased by an excessive amount of 
seepage. 

Levees exceeding 10 ft. in height are 
usually constructed with a muck ditch or 
small ditch excavation 4 to 8 ft. in depth, 
constructed under the base before the 
levee is built, so as to bind in and help 
consolidate the levee fill with the soil 
formation underlying the base, and levees, 
when so built, have been found to resist 
seepage in a marked degree. However, 
even with a well-built levee and a sand or 
gravel sub-soil there will be a considerable 
amount of seepage which rises to the sur- 
face of the ground inside the levee or 
may be intercepted by tile drain or sur- 
face ditches. Where such tile drain or 
surface ditches exist, located parallel to 
and adjacent to a levee so as to cut off 
and carry away the seepage, the amount 
of such seepage waters may be as much 
as 2 second feet per mile of levee. 

A pumping plant should be designed to 
operate continuously if necessary. Gen- 
erally, during the winter months little 
pumping will be necessary, because with- 
out growing crops little drainage will be 
needed, but it will be found to be an ad- 
vantage to pump occasionally throughout 
the winter so as to reduce the ground 
water level and thereby secure an early 
drying of the soil in the spring. In this 
manner the run-off from heavy rain com- 
ing in the spring will be lessened and the 
size of the pumping plant which might 
otherwise be required may be reduced. 


Type of Engine and Pump to Use 


After the amount of water to be pro- 
vided for in the capacity of the plant has 
been decided on, we must next determine 
the type of engine and pump which should 
be used. 

The importance of a well designed 
pumping plant cannot be overestimated. 
Many pumping plants have been installed 
in drainage districts along the Mississippi 
and Illinois Rivers which have been opera- 
ting with very poor economy, because of 
poor design. In some cases both pumps 
and engines have been removed and oth- 
ers installed once or more in a period of 
10 or 15 years. 

A well designed pumping plant does not 
mean necessarily one having the greatest 
economy of operation. Usually from 60 
to 80 per cent of all pumping is done in 
the four months, March, April, May and 
June, and during the late summer and 
fall months in some localities no pumping 
at all is needed. It can readily be seen, 
therefore, that with the plant idle a good 
share of the time it might not be econom- 
ical to spend a lot of money on costly 
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equipment in order to secure economy 
of operation. 

As a usual thing, in a well designed 
pumping plant using steam, the operating 
expenses are about half of the total cost, 
including the fixed charges. Where the 
operating expenses are much less than 
half of the total cost it will usually be 
found that the total cost should be re 
duced by using less costly equipment. 
The item of fixed charges, including inter- 
est, taxes, insurance and depreciation, 
should always be given full consideration 
in arriving at the total costs as in any 
other well designed plant installation. 


Reliability a Chief Factor Governing 
' Design 

As pumfing plants must be depended 
upon to operate when needed, and any 
delay may mean a flooding of large areas 
with resulting loss of crops, reliability is 
one of the chief factors governing design. 
Or, as a usual thing, it may be said that 
a type of pumping plant which has proved 
itself reliable and will require the least 
annual cost, including fixed charges, will 
be the best. 

Several kinds of pumps, including scoop 
wheels for low lifts, rotary, plunger and 
centrifugal pumps, are used in drainage 
pumping, but the centrifugal pump has 
come to be recognized as best suited to 
conditions usually found in drainage 
work. 


The number and size of the units to be 
used will, of course, depend upon the ca- 
pacity and the conditions of operation. In 
order to have at least one pump in re- 
serve in case of breakdown it is desirable 
to have at least 2 units, and one of these 
units should have about twice the capac- 
ity of the other, for the reason that the 
small unit will operate over longer pe- 
riods with greater economy. This is es- 
pecially desirable where steam is used as 
the source of power, as the frequent start- 
ing and stopping and firing up of boilers 
will necessitate the burning of much ad- 
ditional fuel, and shorten the life of the 
boilers. Where three or more units are 
used they should be of equal size. The 
total capacity of the pumps should be 
sufficient to pump the maximum quantity 
of water against a static head about 3 or 
4 feet below the maximum expected. 


The Friction Head 


In order to determine the actual or hy- 
draulic head on the pump, we must add 
to the static head an amount which should 
not exceed 3 ft. in a well designed pump- 
ing plant. This additional head, called 
the friction head, is due to the friction 
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in suction and discharge pipes, the ve- 
locity head and the losses at the entrance 
and outlet of these pipes. 

In many poorly designed plants not 
enough attention has been paid to elimi- 
nating the losses in the suction and dis- 
charge pipes. The entrance to the suction 
pipe should be expanded so as to reduce 
the velocity to not more than 3 ft. per 
second; 2 ft. per second is better. 


The centrifugal pump operates effi- 
ciently only when running at or near the 
speed which is suitable for each particu- 
lar head. Therefore, where the total head 
is variable, as in most drainage pumping, 
it is desirable to have some method of 
regulating the speed. This is accom- 
plished in the case of the steam engine 
by regulating the speed of the engine and 
in the case of the constant speed induc- 
tion motor by belt connecting to the 
pump and using two or more sets of pul- 
leys so as to secure the desirable speed. 
This latter method is cumbersome and un- 
desirable and there is the further objec- 
tion of loss of power with the belt drive. 

With a pump properly designed it may 
be found that the source of power can 
be direct connected to the pump and any 
loss in efficiency in the pump due to the 
operation at constant speed will be offset 
by the elimination of the power loss with 
the belt drive. With variable speed drive 
or with the steam engine or internal com- 
bustion engine direct connected, it may 
be found that there will be losses in the 
engine itself, due to operation at less or 
more than rated speed, which will make 
changes of speed inadvisable. It is nec 
essary, therefore, that the engineer, be- 
fore designing a pumping plant, should 
make a thorough study of all data con- 
cerning the equipment he proposes to use, 
and if possible he should examine other 
plants where reliable tests have been 
made. 

Pump manufacturers will usually fur- 
nish characteristic curves showing capac- 
ity, brake horse power and guaranteed 
efficiency at various’ speeds. Curves 
should be drawn or computations made 
showing complete operating conditions, in- 
cluding the total quantity of water and 
the total number of horse power hours 
for various heads over a typical operating 
period of one year. These curves or com- 
putations should be compared with the 
characteristic curves of the pump to see 
that the pump has sufficient capacity and 
is so designed as to have a good efficiency 
while pumping the greatest quantity of 
water. From these data also the maxi- 
mum horse power of the prime mover and 
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amount and distribution of the fuel con- 
sumption can readily be determined. 

In the case of variable speed drive a 
proposed operating chart should be made 
up, showing the proper speed and other 
operating conditions which should be used 
to secure greatest economy. The chart, 
of course, will be modified as found neces- 
sary by tests of the plant after construc- 
tion. 

Prime Movers for Drainage Pumping. 

Steam engines, electric motors and in- 
ternal combustion engines are all used as 
prime movers for drainage pumping. 
Which should be used, in any locality, de- 
pends upon the size of the plant, its meth- 
od of operation, the cost of fuel deliv- 
ered, and the availability of competent 
labor. 

In locations where soft coal can be ob- 
tained cheaply, steam may be an econom- 
ical source of power. In large units one 
of the advantages of the use of steam is 
that better speed regulation of the pumps 
can be obtained. A disadvantage, of 
course, is the intermittent operation of 
the plant previously mentioned, and diffi- 
culty in delivering coal and supplies. In 
plants of over 200 H.P., it will usually pay 
to put in high speed automatic condensing 
engines with water tube boilers. Higher 
grade engines, such as the so-called “uni- 
flow engine” with superheat, usually are 
found suitable only for plants of over 300 
H.P., where the cost of operation is a 
much larger portion of the total cost than 
in a small plant. 


Tendency Toward Electric Pumping 


The electric drive has many advantages 
over other sources of power wherever elec- 
tric current can be supplied at a reason- 
able rate. The two principal advantages 
are low first cost and convenience of op- 
eration. Usually the cost of an electric 
drive pumping plant will be about 60 per 
cent of the cost of a steam plant. Its de- 
preciation is much less than any other 
form of plant. It can be operated with 
ordinary labor with few repairs, and in 
small plants its operation can be made au- 
tomatic. The tendency during the last 
few years has been toward electric pump- 
ing. 

The Internal Combustion Engine 


Because of the low cost of fuel oil the 
internal combustion engine of the Diesel 
or semi-Diesel type is now receiving a 
great deal of attention as a source of 
power for drainage pumping plants. Up 
to about five or six years ago there were 
not over 6 concerns in this country build- 
ing engines of the Diesel or semi-Diesel 
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types. Now there are at least 16 builders 
of Diesel engines and at least 30 or more 
firms building various types of semi 
Diesel or low compression engines. 


Many of the types of internal combus- 
tion engines now being placed on the mar- 
ket are still in a state of development or 
have but recently passed that stage; 
therefore, before selecting this type of en- 
gine for a drainage pumping plant, the 
engineer should make a thorough investi- 
gation of the performance of engines 
which have been in operation at least two 
years. 


Diesel Engines . 


The full Diesel is an engine using high 
compression and high temperatures with 
complicated valve mechanisnfs, needing 
an intelligent, skilled operator. Its first 
cost is also very high, and although very 
economical in fuel consumption, its use 
for drainage pumping is practically lim- 
ited to large plants. 


The semi-Diesel or low compression en- 
gine offers better possibilities, I believe, 
for the small plant. This engine will 
develop a brake horse power hour on about 
0.7 pint of fuel oil as compared with about 
0.5 pint for the Diesel engine. At present 
prices, oil of the grade required for these 
engines can be delivered in most any lo- 
cality at a cost of from 3 to 4 cts. per 
gallon. The first cost of these engines at 
the present time is about $50 to $60 per 
horse power, about half the cost of the 
Diesel engine in small units. 


There are various grades of oil used 
in engines of this type, varying from a 
gravity test of 20 to 44 deg. Baume. The 
trade name, fuel oil, is applied to all oil 
residue left after distillation has removed 
the gasoline, kerosene and light distil- 
lates from crude oil and varies in gravity 
from 20 to 32 deg. Baume. As oil varies 
in price, the lighter oils costing more, 
it is very important to be sure that the 
engine will run successfully on a low 
grade oil. Some manufacturers will guar- 
antee operation on oil of a gravity of 24 
deg. Baume; others will specify a higher 
grade. In some cases where the low 
grade oil is specified, there will be a very 
low content of sulphur or coke required 
or some other qualification which may 
raise the cost of the oil. 


I recently had occasion to investigate 
the quality of fuel oil being used by a 
number of operators of semi-Diesel en- 
gines near Chicago, and found that none 
of them were using the low grade guar- 
anteed by the manufacturers. The cost 
of the oil being used exceeded the cost 
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of the low grade oil by from % ct. to 2 
cts. per gallon. 

To be of use in a drainage pumping 
plant the engine must operate success- 
fully at varying loads, and the regulation 
of fuel and water supply must be entirely 
automatic. Some semi-Diesel engines have 
troubles with their fuel and water regu- 
lation under varying loads and this is a 
matter that requires careful investiga- 
tion. 

With the increasing consumption of gas- 
oline, it is fair to assume that there will 
always be a good supply of fuel oil and 
that the cost of this oil will always be low 
enough so that except in a few localities 
oil can be used successfully in a well de- 
signed engine in competition with coal or 
electricity. Many central stations are 


’ now using Diesel engines and producing 


electric current at a cost, including all 
fixed charges, of 2 to 2% cts. per kilowatt 
hour. 

In conclusion, with reference to the use 
of the Diesel or semi-Diesel engine for 
drainage pumping plants, I will say that 
the development of this form of prime 
mover for stationary engines has not yet 
reached a stage where their use can be 
recommended without very careful inves- 
tigation of plants now in operation, but I 
recommend that every engineer, before 
designing a pumping plant, investigate 
carefully the possibilities of this type of 
prime mover. 

_The foregoing paper was presented at 
the annual convention of the National 
Drainage Congress held in St. Paul Sept. 
22-24, 1921. 





USE OF FINE SEWAGE SCREENS IN 
NEW YORK CITY 


By Kenneth Allen, Sanitary Engineer, New 
York Bureau of Sewer Plan, om 2? 35 
Municipal Bldg., New York, N. 


The City of New York has rh fine- 
screening plants located as follows: Elm- 
hurst Disposal Plant, Borough of Queens; 
Thirty-second Avenue Outlet in Flushing, 
Borough of Queens; Forty-third Street 
Outlet in Corona, Borough of Queens; 
Twenty-sixth Ward Disposal Plant, Bor- 
ough of Brooklyn, and, Dyckman Street 
Outlet, Borough of Manhattan. 

Those in the Borough of Queens are 
fixed plates, with %4x14-in. perforations, 
cleaned by hand, while those in Brooklyn 
and Manhattan are mechanically-operated 
Riensch-Wurl screens. There is also a 
screen of 144-in. wire mesh at the Oak 
Street outlet in Flushing. 

The two 14-ft. screens in Brooklyn and 
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their operation were fully described in a 
paper* read before the American Society 
for Municipal Improvement two years ago 
by George T. Hammond, Engineer in 
Charge of Experiments and Sewer Design, 
Bureau of Sewers, and a description of 
the Manhattan plant with a summary of 
tests made by the late Charles E. Gregory, 
representing the Borough of Manhattan, 
and the writer, representing the Board 
of Estimate and Apportionment of New 
York City, may be found in the Proceed- 
ings of the Society for 1919, as discussions 
of Mr. Hammond’s paper. 

Further details of these tests may be of 
interest. 


The Dyckman Street Plant 
The Dyckman Street plant was built 


‘in 1916-17 at a cost, including grit cham- 


ber and submerged outlet, of about 
$83,700. There are two 14-ft. screens, one 
having 3/64-in. and the other 1/16-in. 
slots, housed in a brick building 48 ft. by 








INTERIOR VIEW OF DYCKMAN 
STREET SEWAGE SCREENING 
PLANT, NEW YORK CITY. 


35 ft. in size. Their axes are inclined 20 
degrees from the vertical. Each screen 
has a nominal capacity of about 6 mgd., 
but the present dry weather flow is but 
half that amount. One screen—that with 
3/64-in. slots—is regularly operated, the 
other being held in reserve, and excess 
storm water is by-passed to the river. 
Each screen, with its brushes, is operated 
by a 2% H. P. motor at a rate of % 
r. p. m. and is cleaned by the use of a 
hose for a few minutes about three times 
a day and spraying with from a quart to 
a gallon of petroleum with a watering pot 
once a day. This is found the best way 
to remove greasy deposits, which were 
found to occur to such an extent as to 
render 1/32-in. slots ineffective. The 
plant is operated from 8 a. m. till mid- 
night in two shifts, during which period 





* Brooklyn (N. Y.) Sewage Treatment Ex- 
periments. 
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the normal current consumption is 0.7 
kw. 

There is a drop of a little over a foot 
from the screen to mean high water level. 
The screened sewage flows to a well and 
thence by a 16-in. pipe 160 ft. long to 
an outlet in 40 ft. of water. 

Sereenings are dropped from the 
brushes into a can 24 ins. in diameter by 
24 ins. deep to a perforated bottom which 
permits drainage water to pass off. About 
6 cansful are collected daily and after 
sprinkling with chloride of lime, are dis- 
posed of with the City’s garbage. 

Operation requires two men in the 
first shift and one in the second. Brushes 
wear at the rate of about 3/16 in. per year 
and last between one and two years. 

The tests above referred to were car- 
ried out in June, 1919. The flow was 
measured by a weir, the depth being 
recorded by a Friez float gage checked by 
direct measurement. The head lost in 
passing the screens was read on a board 
gage above the screen as compared with 
the float gage below the screen. 


Tests of Screen No. 1, with 3/64-in. slots, 
were made: 
June 4, Wednesday, 11:30 a. m. to 3:30 p. m. 
June 5, Thursday, 10:15 a. m. to 2:15 p. m. 
June 9, 10, Monday and Tuesday, 10:15 a. m. 
to 16:15 a. m. 
June 12, Thursday, 8 a. m. 
Tests of Screen No. 2, with Vie: -in. slots, 
were made: 
June 16, Monday, 10:45 a. m. to 2:45 p. m. 
June 18, 19. Wednesday and Thursday, 10 
a. m, to 10 a. m. 


Gages were read and samples of 
screened sewage taken every 15 minutes 
in all but the 24-hr. tests, when they 
were taken hourly between 10:15 p. m. 
and 6 a. m. and every 30 minutes the 
balance of the time. : 

Suspended and settleable solids in the 
raw sewage were determined by adding 
the amounts shown by analysis in the 
screened sewage to the amount, in parts 
per million, computed from the dried 
screenings and sewage flow. In this way, 
material errors which have occurred else- 
where in testing screens were avoided. 

All tests were made during dry weather 
except that of June 9, when a _ sharp 
shower occurred between 12 and 12:30 
p. m. A comparison with the results of 
other days fails to indicate any marked 
effect due to this cause. 


TABLE I—AVERAGE RESULTS OF TESTS 
IN 16 4-HOUR PERIODS 











Ee fee an 1.74 m. g. d. 
Raw § ..143 p. p. m. 
.103 p. p. m. 
Remov ‘it. and settleable 27 Pp. p. m. 
Screenings—Moisture ........... 80.24% 
—Ash, dry basis...... 11.2% 
—Volume per m. g....20.4 cu. ft 
128 Ib. 


—Weight per m. g.....1 
—Weight per cu. ft....55.9 Ib. 
Removal—Suspended solids...... 19.7% 
—Settleable solids....... 24.2% 
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The loss of head was very small owing 
to the small flow as compared to the 
screen capacity, the greatest average for 
any test being 0.39 ft. on June 12. The 
difference between the two screens is 
brought out in Table II. 

TABLE II—LOSS OF HEAD AND RE- 

MOVAL IN EACH SCREEN 
Average of all 4-m. tests 


NIE. sec cde a scanentatne No.1 No. 2 
I in hr hints his hn liaise: ev ehovsaloine 3/64 in. 1/16 in. 
re 1.84 m.g.d. 1.63 m.g.d. 
OS ee ee 20 ft. oa 
Removal—Susp. Solids..23% 6% 
—Set. solids. ..31% 194 


This indicates that the sercen with 1/16- 
in. slots will remove 7/10 as much mate- 
rial under these conditions as the screen 
with 3/64-in. slots. 

The night sewage was found to be ab- 
normally weak and, probably owing to 
lack of colloidal matter, the percentsge 
of removal was very high. Table III was 
therefore prepared, showing the weighted 
results with each screen separately when 
operating with day and night sewage. 
(Condensed from Table I of the writer’s 
discussion of Mr. Hammond’s paper.) 

From Table III the following conclu- 
sions are drawn: 

1. With day sewage the 1/16-in. screen 

removes about 1,000 lbs. screenings 
and the 3/64-in. screen about 1,300 
Ibs. screenings per m. g. With night 
sewage each screen removes about 
400 lbs. screenings per m. g. 

2. The efficiency of removal of sus- 
pended solids from day sewage by 
the 1/16-in. screen is about 14% 
and by the 3/64-in. screen, 20%. 

3. The removal of settleable solids from 
day sewage by the 1/16-in. screen is 
about 23% and by the 3/64-in. 
screen, 27%. 


With night sewage each screen re- 
moved about 400 lbs. of screenings per 
m. g., but the results were so erratic 
that it was not possible to draw conclu- 
sions as to the analytical results and effi- 
ciency. The removal of suspended solids, 
for instance, varied from 14.3% between 
10 p. m. and 6 a. m., June 19 and 20 with 
1/16-in. sereen, to 92.5% between the 
same hours June 10 and 11 with the 
3/64-in. screen. This last extraordinary 
figure is probably due to the fact that the 
small amount of material removed con- 
sisted of sticks, rags, paper, etc., floating 
in water containing little finely-divided or- 
ganic wastes. 

So far as can be told by the above 
tests a removal of 20% suspended solids 
may be considered a fair general figure to 
assume provisionally in estimating thé 
effect of fine-screening by 3/64-in. Riensch- 
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Wurl screens with fresh sewage of this 
character, while nearly 30% of the settle- 
able solids should be removed, these, by 
the way, being those that are the more 
objectionable to sight and responsible for 
the larger part of sludge deposits. 


TABLE III—TESTS OF RIENSCH-WURL 
SCREENS AT DYCKMAN STREET 
PLANT, MANHATTAN, 

JUNE, 1919 


Average results, weighted in proportion to 
fom during the individual periods of obser- 
vation. 


DO. soeceneeneeewe No. 1 No. 2 
Rsk ana wae dine 14 ft. 14 ft. 
Width of slots....... 3/64 in. 1/16 in. 
Day or night sewage. Day Nt. Day Nt. 


Crude Sewage— 
Susp. solids p.p.m... 175 48 151 55 
Set. solids p.p.m.... 133 48 93 55 
Screened Sewage— 
Susp. solids om. - 21 129 46 


Set. solids p.p.m.. 97 21 71 46 
Screenings— 

Susp. sol.rem. p.p.m. 36 27 22 9 

EOE TS unscccee 78 78 82 83 

Dry material % . 22 22 18 17 


Vola. (dry basis) ‘9 88 84 91 91 
Ash (dry basis) % 12 16 9 9 
Vol. cu. ft./m. g.. 27.1 9.5 18.4 9.2 
Weight Ibs./m. g 11449 447 1040 447 

Weight Ibs./cu. oe 53.4 47.0 56.5 48.6 

Efficiency of Removal— 

Susp. solids %...... 20.6 56.2 14.6 16.4 
Set. solids %....... 27.1 56.2 23.7 16.4 


In May, 1920, samples of the Dyckman 
Street screenings were analyzed with the 
following results: 


TABLE IV—ANALYSIS OF caees 
Weight per cu. fh.ccccccccccccececdS IDS 


OOS eserene - 68. 
Total nitrogen, “ary basis.. pateamne 2.25% 
Loss on ignition, ov basis...... eoctaue 
Me, GE De acisetnedeneanese ooomeen 
Fats thar soluble), dry ee 21.1 
Phosphoric acid, dry Wisc cscecces BEE 
Potash, dry DG cuadadshinsaasn 0.064% 


The analytical work in both the Brook- 
lyn and Manhattan tests was performed 
by W. T. Carpenter, Chemist. 

The foregoing paper by Mr. Allen was 
presented at the 1921 convention of the 
American Society for Municipal Improve- 
ments. 


ADVANTAGE OF A TOPOGRAPHIC 
MAP IN CITY PLANNING 
AND ZONING 


By ee C. Grinnalds, Asst. Engineer, 
City Plan Committee, City Hall, 
Baltimore, 

It is a settled fact that a map of a 
city on which to study and lay out a plan 
for any proposed extension of the street 
system is necessary. It is a requisite too 
for replanning old parts of the city sys- 
tematically to study traffic conditions, to 
show offsets that break the continuity of 
streets, to show bad angles, block dis- 
tances, dead end _ streets, inadequate 
widths and inefficient functioning of ex- 
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isting thoroughfares. A map of some kind 
on which to lay out a major street plan 
is absolutely necessary; and since zoning 
is an essential part of city planning, its 
requirements must be supplied and maps 
are indispensable for a zone plan, indeed 
they are a part of it. There are many 
other reasons why a map of a city is 
necessary in planning. 


Planning Without Sufficient Information 


If it may be accepted as a condition 
precedent to studies for drawing a city 
plan, that some kind of diagram of the 
present layout is necessary, then the kind 
of maps must be determined. Suppose 
those at hand are similar to the common 
well known automobile maps, which show 
merely street alignment depicted to a 
scale of approximately 2000 ft. to 1 in. or 
1000 ft. to 1 in. Of what service would 
a map of this kind be? If it were no- 
ticed that there were in some places 2 
parallel streets which ran thus for, say, 
1000 or more feet without a connecting 
cross street ,the city planner might say 
“Why not open between these two paral- 
lel streets, a cross-town street which is 
dead-ended on opposite sides of this.long 
unbroken block?” He can see from in- 
spection of the diagram what seems to be 
a desirable opening. It is not apparent 
from such meagre information that the 
grade on the proposed connection would 
be as heavy as 10 per cent. Why? Be- 
cause there were no elevations given nor 
were there contours showing approximate- 
ly the probable grade. 

Imagine another problem that must be 
solved. Several parallel streets are 
shown on this diagrammatic map, cross- 
ing a railroad yard which lies contiguous 
to a railroad main line. There is no in- 
dication to guide the engineer in his 
diagnosis of the kinds of crossings over 
the tracks. Are they at grade, are they 
elevated above the tracks, or are they 
depressed below the tracks? If such 
crossings as exist are dangerous, what is 
the remedy? He cannot tell positively 
with no more facts to help the solution. 
If he had a contour map which showed the 
relative locations to scale, he would know 
at once the conditions on the ground and 
where to look to find the railroad in a 
cut or on a fill where the streets could 
cross overhead or underneath respectively. 
In. one or both places he would advocate 
a bridge. Innumerable cases can be cited 
where it is absolutely necessary to have 
a topographic map, showing contours and 
surface detail for study on which to base 
a comprehensive city plan. 
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Kind of Map Necessary 

From the foregoing, it seems that a map 
is necessary and further that it should be 
a topographic map. Assuming that to be 
a correct conclusion, the next step is to 
determine what the map should show. 
The first consideration is the existing 
street layout. All streets that are built 
up or marked on the ground should be 
recorded by the field survey parties and 
plotted on the map. Old lanes and drives 
should be included. The office force 
should be employed at the same time, com- 
piling all the data accessible for platted 
parcels of land. Many such subdivisions 
have been laid out on paper with no 
streets having been staked off on the 
ground. All plats on record or of which 
any information can be obtained should 
be located on the field sheets when they 
come in. Improvements such as buildings 
of all kinds ought to be located on the 
field maps including railroads, street rail- 
way lines, streams, shore line, lakes, res- 
ervoirs, retaining walls, dams, bridges, 
quarries and wooded areas. Fences and 
their character, such as wire, pailing, rail 
and old fence lines, hedges and rows of 
trees that might indicate old property 
lines, are requisite to a good map. The 
state of cultivation is desirable, differen- 
tiating by suitable standard signs, orch- 
ards, meadows, plowed land, corn fields, 
pine woods, etc. Lastly, contours must be 
located and plotted. 


Scales 

Having decided what physical features 
are to be shown on the topographic map, 
it is necessary to determine the scale and 
contour interval. The former ought to 
be one which is readily plotted in the 
field on a field drawing table. When it 
is remembered that rows of brick houses 
are to be shown, it is not practical to 
draw them at a scale less than about 200 
ft. to 1 in. To be able to scale within a 
foot or two, the width of a street or side- 
walk, the above mentioned scale is al- 
most the minimum. The well known map 
of Baltimore, made by the Topographical 
Survey Commission of that city in 1894, 
is a masterpiece of that kind of work. 
It is drawn to a seale of 200 ft. to 1 in., 
with a contour interval of 5 ft. It was 
found to be admirably suited as a base 
for working out a plan for streets in the 
hitherto unplanned territory within the 
city. The contour interval of 5 ft. seems 
to be right for street design and deter- 
mination of grades. It may be that over 
very flat terrain a lesser interval may be 
necessary for sewer design and to a less 
degree for water main locations. 
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Degree of Accuracy 

Here it is well to decide how good the 
map must be from the point of view of 
accuracy. It should be based on a pri- 
mary triangulation system, the stations 
of which may be regarded as nearly per- 
manent and accurate to within 10 seconds 
for closure of any quadrilateral. The sec 
ondary and tertiary stations should be al- 
most as good as the primary. There ought 
to be one or two accurately measured base 
lines, corrected for curvature. On the 
triangulation there should be run out all 
the main roads and cross-country; a tra- 
verse control with a maximum error of 
1 in 10 or 15,000. The reason for these 
standards of accuracy is that after such a 
map is. complete, there is left on the 
ground a control from which detailed 
property surveys can be made, street in- 
tersections computed and established co- 
ordinately in the down-town districts 
where assessed land values are high. Tra- 
verse points should be iron rods or pipes 
placed in the most protected places along 
highways or in open country, or copper 
bolts set in curbs or on sidewalks, all well 
referenced for future use. A net of pre- 
cise levels ought to be spread over the 
area to be mapped, bench marks placed on 
the most permanent structures at about 
half-mile intervals. ‘Wye levels can be 
run to traverse points and temporary 
stadia stations. Maximum error for pre- 
cise levels should not be over about 3-16 
of an inch to the mile. 


Costly Errors Obviated 

Why all this elaborate, detailed descrip- 
tion of a map and what is the excuse for 
making it? Cities used to be laid out 
without one, it is true. What kind of a 
layout was it? Well, when a street was 
designed to be a straight street, it was so 
drawn on paper, so built on the ground 
and regardless of hills or ravines, it kept 
on. The costs leaped up for cuts and 
fills and bridges. If the’ way led to a 
railroad, it passed over at grade more 
than likely, leaving a heritage of danger 
for several generations, ultimately sad- 
dling the taxpayers with the burden of 
expenditures to eliminate at considerable 
cost, the death trap. Had a map been 
available, showing by contours the exist- 
ing hills, valleys, streams, railroads, etc., 
it is probable that the entire street plan 
would have been different. When a large 
city of today was in the village or town 
stage, its whole scheme of streets would 
have been designed to fit the topography, 
had proper maps been made. The pres- 
ent small town should benefit by the cost- 
ly lessons that the large ones have learned 
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too late greatly to alter the down-town 
sections without prohibitive cost. 
Steps In Planning 

Take the initial stage—suppose a new 
city is to be built on a proposed site. The 
topographic map is made. It is possible 
to determine at once certain rocky, pre- 
cipitous cliffs, bluffs, wooded ravines, 
steep hillsides and other suitable areas 
for future parks. These may be elimi- 
nated from the flat or gently rolling ter- 
rain so well adapted to building and over 
which a street plan must be studied. The 
old country roads, shown on the map, 
are the existing highways of travel. Some 
may fit in with a general scheme and 
others will not. A study will reveal the 
natural location of the points of ingress 
and egress for railroads. They will not 
come into town over the hills. They will 
enter by certain low grade lines and along 
them will be suitable territory for indus- 
trial development. On the higher ground 
will be the housing area. It is necessary 
to determine where the central business 
area should be. These various districts 
must now be connected. Radials from the 
center of town to the outlying sections 
must be provided. Cross-town and cir- 
cumferentials must be provided. These 
streets are the basis for a major street 
plan. They need not be absolutely 
straight. The alignment may be deter- 
mined by the contour of the ground, 
thereby giving easy grades but with the 
most direct route consistent with reason- 
able grades. 
New Territory to Be Laid Out and Old 

City Replanned 

An old city that requires a plan for un- 
developed or recently annexed territory 
and that needs replanning in built-up por- 
tions, requires a topographic map. In 
almost every city of that type the street 
plan was drawn on a flat diagrammatic 
map. With the general information shown 
on a complete t@pographic survey, it is 
well to work out proposed extensions of 
the park system, reaching out into the 
undeveloped country, embracing the ra- 
vines, etc., and certain other land suitable 
for parks. These may then be connected 
by proposed parkways. These areas being 
determined, it is unnecessary to lay them 
off into streets. The city plan is simpli- 
fied to that extent. The major street plan 
may be laid down on broad lines. : Ex- 
isting grades may be corrected. Slight 
alterations may serve to give good results. 
Certain sharp curves may be eased up 
by curves of longer radii and offsets may 
be cured by cutting off some corners. The 
buildings being shown, studies of the cost 
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of widening may be made and where it 
is necessary to accommodate the present 
or future traffic, a new building line may 
be determined and fixed. The map gives 
a good idea of the kind of improvements 
situated within the new lines. In the old 
parts of town the elevations may show a 
major street to be necessary on a high 
grade and not far distant a low grade 
artery may be indispensable. Prosivion 
can be made for connections between the 
two. In outlying territory, similar con- 
ditions may prevail. In the absence of a 
contour map, this could not be seen with- 
out a close inspection of the ground and 
even then the exact locations could not be 
made unless a survey were available. 
Efficiency and Economy 

The old checker-board street systems are 
not practicable, efficient or economic over 
rolling country. Once upon a time that 
was the only practice. Closer study with 
broader information at hand and more 
intensive efforts at scientific planning 
have tended to make a street plan more 
nearly fit the natural ground. Some cuts 
and fills can not be avoided but they can 
be reduced in number and in magnitude, 
by a more rational Jayout which is not 
only less costly by being more readily 
adaptable to the surface, but after all it 
is more beautiful. The monotony of the 
long uninteresting city streets so common 
in all cities will give way to the gently 
curving and sometimes winding parklike 
road. A contour map is the best possible 
guide for the city planner. It is likewise 
a guide to those who would develop land 
for sale as lots. They can see from such 
a map how best to make a street layout 
involving the least expenditure for grad- 
ing and which will give the best street 
connections. New streets can be made 
coterminous with those already existing 
or a good reason for not doing so will 
usually appear on the map showing con- 
tiguous property. Much money can be 
saved to the city and to the land owners 
by the use of a good survey and its cost 
will be returned many times. Indeed 
grading cost alone on 1 or 2 of the exist- 
ing main highways of some of the large 
cities has cost more than a topographic 
map would cost and had it been available, 
the alignment might have been different, 
avoiding part of the outlay for grading. 

Grade Crossings Avoided 

Outside of what we might call the con- 
gested part of town and farther toward 
the outskirts, major streets may be laid 
out almost a half mile apart and cross- 
ings of railroads and deep gullies may be 
situated at about half mile intervals. 
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These railroad crossings can be readily 
determined by studies of the topography. 
It may be found that where the road is 
in a cut or fill, there is the logical place 
to cross instead of at grade any old place 
as they used to do. The writer emphasizes 
the grade crossing menace and its abol- 
ishment by proper study, because it is so 
prevalent in all towns. 

Sewer Design Depends On Topography 

No other feature of city building de- 
pends more on the topography than the 
sewers. The $20,000,000 expended on a 
comprehensive sewerage system for Balti- 
more was based entirely on the map of 
1894. On it the natural drainage could 
be traced and the storm water sewers fol- 
lowed it. The drainage area could be 
readily computed and the size of mains 
determined. Sanitary sewers were de- 
signed too from study of the surface as 
surveyed and by reasonable deductions 
as to the use to be made of certain kinds 
of land. Grades too were an important 
factor. Water mains are more easily lo- 
cated by having a map showing all phys- 
ical features so the pipes may conform to 
the hydraulic gradient and the areas they 
are to serve will have their bearing on 
the size. 

Rapid Transit 

For thorough study of a proposed rapid 
transit system, a topographic map is es- 
sential. Elevations of streets, railroads 
and streams will give a clear conception 
of what levels the underground system 
will have to meet. If an elevated struc- 
ture is necessary the same data is avail- 
able and where the way may be in open 
.ecut on the surface, or on fill, safe and 
properly located crossings will be situated 
at suitable intervals. 

Correct Base Map for Zoning 

Since zoning is a part of city planning, 
inquiry as to the kind of a map on which 
to base zoning studies is apropos. It 
seems necessary to have a correct and 
complete representation of all present con- 
ditions. The buildings must be shown in 
order to draw clearly in detail an existing 
use map of the city to be zoned. A good 
base map would show on inspection that 
the buildings are of frame, brick, stone or 
steel construction. It will appear that 
some of the buildings are attached, that 
is, built in rows without side yards. Oth- 
ers will appear to be of the type known 
as semi-detached houses built in pairs, 
joined on one side with one side yard to 
each unit of the couple. Detached houses 
with two side yards to each house will be 
noted. Such a map as has been recom- 
mended above will show the buildings 
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which sit back from the front lot line and 
those that are built up to the street line. 
The fundamental maps on which zoning 
studies are based can readily be prepared. 
It will be easy to give each house a color 
to denote its use, such as 1-family resi- 
dence, 2-family residence, 3 or more fam- 
ily residence, business, industrial, and 
nuisance uses. Other sets of fundamental 
maps can be prepared easily, showing by 
color the heights of buildings, per cent 
of area of lot covered by buildings and the 
assessed land values on a front foot basis. 

Necessary Guides in Selecting Zones 

Certain other studies preliminary and 
essential before drawing a tentative zone 
plan, can be made from the topographic 
map. The built-up areas are noticeable 
at a glance. The trend of growth out 
the main highways and the development 
between them is apparent. Parks and 
cemeteries, where people do not dwell and 
therefore, where zoning for residence or 
business will not be necessary, show on 
the map. It will show by the contours 
and physical features, the lands suitable 
for future parking; along the streams, 
ravines, cliffs, etc., where the land is not 
so adaptable to building purposes. Low 
flat lands along the waterfront and raii- 
roads, suitable for industrial sites, for 
railroad yards, warehouses, piers, docks 
and shipyards are ready determined. The 
topography directs attention to the areas 
suitable for residential development. They 
can be so designated on the proposed use 
district maps. Housing areas convenient 
to industrial districts, to insure ample 
and satisfied labor supply are necessary. 
They are chosen with great care and dis- 
crimination, with due consideration for 
the existing developments. The engineer 
can with understanding, with knowledge 
of the growth of the city, with informa- 
tion shown by contours, select major traf- 
fic streets which will probably become re- 
tail business streets or Heavy commercial 
haulage ways. Parkways and boulevards 
for the highest class residential frontage 
may be well chosen. All of these aspects 
of a zone plan are at once before the 
engineer or city planner who has an ac- 
curate, comprehensive topographic map 
upon which to work. 

Maps of Baltimore Ideal 

In 1894, the Topographical Survey Com- 
mission of Baltimore began the prepara- 
tion of a topographic map of that city on 
a scale of 200 ft. to the inch, with con- 
tours at 5 ft. intervals. The map covered 
30 square miles, the city’s area at that 
time. The old part of the city prior to 
the annex of 1888 had been planned in 
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1819 without reference to topography. 
On the new map a plan was drawn and 
adopted for the development of the terri- 
tory annexed in 1888. The city is now 
following that plan. In 1914 another map 
showing all the buildings in the city was 
made with the surveyed street plan as 
the frame work. In 1918 an additional 
60 square miles of territory were annexed. 
Now the topographic map of 1894 is being 
extended to embrace the new addition and 
should be complete by 1922. These maps 
will give ample information on which to 
extend the street plan, design sewer ex- 
tensions and water mains and to draw a 
zone plan, which ought to be the very 
best obtainable since it will be based on 
a mass of data not usually available for 
zoning studies. 
Cost and Compensations 


Does the cost of making such a map 
pay? Well, if Baltimore’s sewerage sys- 
tem cost $20,000,000, it is conservative to 
estimate that 1 per cent of that amount or 
$200,000 would have been spent for sur- 
veys had not the map of 1894 been made. 
The map was paid for then by saving on 
one project. Thousands of dollars have 
been saved to property owners and tax- 
payers by reason of having a map avail- 
able for the use of surveyors and engi- 
neers. By planning streets with reference 
to the contour of the ground the expendi- 
ture has been paid for many times over. 
City planning pays and the use of the 
term “city planning” ought to include the 
topographic map as the first step toward 
a comprehensive plan. 

The foregoing paper by Mr. Grinnalds 
was presented before the 1921 annual con- 
vention of the American Society for 
Municipal Improvements. 





SLUDGE HANDLING AT THE RO- 
CHESTER, N. Y., SEWAGE 
DISPOSAL PLANT 


By N. Adelbert Brown, Engineer in Charge 
of Sewage Disposal, City Hall, 
Rochester, N. Y. 

The sludge beds at the Rochester 
(N. Y.) sewage disposal plants were de- 
signed on the generally accepted rule of 
1 sq. ft. to 3 persons, and under the local 
climatic conditions this area has proven 
satisfactory. The Irondequoit Plant han- 
dles combined sewage. The 10 Imhoff 
tanks are preceded by grit chambers and 
Reinsch-Wurl screens and are designed 
to serve 200,000 persons. There are 40 
individual beds, each approximately 44 ft. 
square. The tanks are built in double 
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units with a common sludge trough. This 
trough is on the wall between two rows 
of four beds, allowing the sludge from 
any tank to be diverted to one of eight 
beds. The troughs have a slope of 1 in 
50 which gives a high velocity and are 
nearly self cleansing. The sludge is dis- 
charged onto the center of the bed 
through an 18-in. opening controlled by 
stop boards in the side of the trough. 
The sludge falls onto a concrete splash 
plate. A depressed channel extends trans- 
versely to the sludge troughs between the 
first and second and the third and fourth 
beds of each tier. This channel is 4 ft. 
below the top of the bed and 9 ft. deep and 
9 ft. wide. In this channel is laid a nar- 
row gauge track for the sludge cars and 
on the walls are tracks for a Gantry crane. 

The beds are level and consist of 2 ins. 
of fine sand, 3 ins. of coarse sand, 8 ins. 
of gravel and 6 ins. of broken stone. They 
are under-drained by 3-in. farm tile laid 
with open joints on 8-ft. centers. These 
tile discharge into an open drain under 
the track channels. 

The Imhoff tanks have two rings of 
perforated pipe in each hopper and the 
sludge is agitated each week. The sludge 
pipes are also blown out and left filled 
with clear water after each drawing. No 
cones are found in the sludge surface and 
no plugging of the pipes has been ex- 
perienced. 

Drawings 

Drawings are made during the season 
as often as the removal of the dried 
sludge permits. Nine inches of wet sludge 
are drawn on a bed. The drawing season 
is reasonably constant as shown by the 
following table: 


First Last Period 
Year Drawing Drawing In Days 
1918 April 15 Nov. 15 214 
1919 April 29 Dec. 10 225 
1920 May 7 Dec. 21 228 


1921 March 24 


While the season is nearly the same 
each year the number of drawings varies 
according to the weather. In 1920 each 
bed received nine fillings, an average of 
one every 25 days. In 1921, an extreme 
drought permitted 7 drawings between 
March 24 and June 23, an average of one 
every 13 days with the longest drying 
period 22 days and the shortest 10 days. 
Up to Aug. 10, 1921, four additional draw- 
ings have been made which gives a sea- 
son’s average to date of, 12.6 days per 
bed. 

Sludge Handling Equipment 

To remove the dried sludge, two trains 

of six 11%4-yd. Koppel cars are used. The 
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trains are run in the depressed channel 
under the Gantry crane which lifts the 
car bodies from the trucks and sets them 
on the bed and replaces filled bodies on the 
trucks. In loading cars stone forks are 
used and the sludge lifted in cakes ap- 
proximately 12 ins. square. A few extra 
car bodies set on the beds permit the 
moving of trains without delaying the 
labor force. The trains are hauled by 
storage battery locomotives and the crane 
is electrically operated as power is de- 
veloped at this plant from the effluent. 
Organization 

The usual force consists of one fore- 
man, one hoist man, two locomotive run- 
ners and eleven laborers. Eight men do 
the loading, one is on each train to dump 
the cars and one is at the dump to keep 
the track clear. This crew will remove 
on an average 200 cu. yds. of loose dry 
sludge in 8 hours. With labor at 50 and 
55c. and neglecting power costs, this 
sludge is delivered to the spoil bank at 
33c per cubic yard. 

During much of the season, the sludge 
is sold to farmers as removed from the 
beds. The cars are run to the tipple and 
dumped directly into the wagons or 
trucks. As the tipple is located farther 
from the beds, the additional haul and 
delays in dumping increase the cost of 
removal 10 percent. 

Moisture Content 


The sludge, when drawn, contains from 
79 to 86 percent of moisture. It is more 
dense in the first drawing each season 
and is thinner as the season progresses. 
At the time of removal the moisture is 
reduced to from 50 to 60 percent. A rain 
on the beds after the cracking has 
occurred packs the sludge so that it is 
difficult to reduce the moisture below 60 
percent in any reasonable time. The 
shrinkage in drying is normally a little 
more than half of the wet volume. Anal- 
ysis of a dry sample yields 2.2 percent 
nitrogen and 56.3 percent mineral matter. 

Due to the depth of the tanks, the en- 
trained air bubbles expand greatly when 
drawn onto the bed and make the dried 
sludge a light, porous cake. 


Quantity of Sludge and Use as Fertilizer 


The quantity of sludge varies, but the 
average for three years has been 1.51 cu. 
yds. of wet sludge per million gallons. 
In a large plant the disposition of the 
dry sludge becomes a problem. Realizing 
this, the plant at Rochester started in 
1918 to develop a demand for it as a 
fertilizer. During that time it was given 
to any farmer who would load and draw 
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it away. The plant is located in a fruit 
and truck garden section having a sandy 
loam soil. Reports of the use of this f. r- 
tilizer were not enthusiastic. This was in 
part due to a belief that énthusicctic re- 
ports would increese the price. In 1919 
a charge of 50c a load was made, the buyer 
loading from the dump, and more was 
drawn away than in the previous year 
with no charge. A proposal came from 
the farmers that with a more convenient 
method of loading they would pay a 
higher price. The tipple was erected and 
the price put at 75c per car, the car hold- 
ing nearly 2 cu. yds. When sludge is not 
being removed, the dump is still open 
at 50c per yard. During 1920 the income 
from this source was $1,015. To July 
1, 1921, it has been $650. The income is 
small but the disposal of continually in- 
creasing quantities is preventing an ac- 
cumulation on the grounds of the plant. 


It is being hauled for distances up to 
five miles. In peach, cherry and pear 
orchards it is used as a top dressing 
spread around the trees. On the truck 
farms it is spread with 50 yds. to the 
acre and ploughed under. The truck men 
use it under corn, tomatoes, celery, cab- 
bages and melons. It is still impossible 
to obtain reports favorable to sludge, but 
the same farmers are drawing it after 
four years of trial and using more than 
ever before. 

The foregoing paper by Mr. Brown was 
presented at the recent annual meeting 
of the American Society for Municipal 
Improvements. 





MANDAN, NORTH DAKOTA, DIS- 
CARDS OLD AND INSTALLS NEW 
STREET LIGHTING SYSTEM 


Even in these days when so many cities 
and towns are realizing the necessity of 
better street illumination and are install- 
ing new and improved types of lamps and 
standards in large numbers, the discard- 
ing of its entire street lighting system by 
a municipality and replacing it with a 
new one is sufficiently interesting to make 
it worthy of remark. 

The city of Mandan, North Dakota, 
which has a population of about 4,600, 
has done so; and in so doing it has at- 
tained the distinction of having, probably, 
more ornamental light standards than any 
other place of anything like the same 
number of inhabitants. It has 447 in use, 
or approximately 1 to every 10 inhabi- 
tants. 
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The New Units 


For a number of years its streets were 
lighted by 50 arc lamps. These have been 
removed and replaced by a system that 
is coming into very general favor—Mazda 
lamps enclosed in ornamental globes sup- 
ported by ornamental iron posts. The 
change has been made at a cost of less 
than $100,000, while the gain in the ap- 
pearance of the city and in the efficiency 
of its street lighting has been extremely 
noticeable and_ gratifying. 

The lighting units, which are of the 
Novalux type, were made by the General 
Electric Company, Schnectady, N. Y. In 
the business district the Form 9 unit, 
with diffusing globe, glass canopy, and 
series film socket is used; in the resi- 
dential sections, Form 8 is employed, the 
equipment being similar to that used in 
the business district. Ten and one-half 
foot ornamental iron standards and 100- 
candlepower lamps are used in the resi- 
dential sections, and 12-foot standards and 
250-candlepower lamps in the business 
district. It was originally intended to 
use a 400-candlepower lamp in the latter, 
but it was decided to employ those of 
250-candlepower, which proved to be 
ample. The standards, which were made 
by the King Manufacturing Company, are 
uniform in design in both the residential 
districts and the business section, and 
are of graceful and pleasing pattern. The 
system is arranged and operated in four 
circuits, that of the business district being 
separate from those of the residential sec- 
tions, and in each case the corner lights 
are on a different circuit than the inter- 
mediate lights. 


The installation was designed by Black 
and Griffin, consulting engineers, of Man- 
dan, and the contract was let, under com- 
petitive bids on plans and specifications 
prepared by them, to M. S. Hyland of 
Fargo, N. D. The type of standards used 
was selected by the City Commission. 


Amount of Breakage 
The breakage of lamps, globes and 
canopies has been very small, it having 
been as follows from December 20 to 
June 16: 


Month Lamps Globes Canopies 
December 12 1 1 
January 22 1 1 
February 32 6 6 
March 16 1 1 
April 13 2 2 
May 31 2 2 
June -13 1 a 

TOTAL 199 - 4 14 


Features of Installation 
Mandan has about 9% miles of street 
lighting and approximately 3% miles of 
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paved streets. A number of standards 
were, of course, installed along unpaved 
streets. In these cases the posts were 
placed on the curb line at what will be 
the grade and street line when the street 
is paved, and 6-ft. sections of curb were 
set in for protection. All the cable was 
laid 12-ins. below the paving grade on 
unpaved streets, just under the edge of 
the sidewalk where the sidewalk extended 
to the curb, and across streets at right 
angles to the center of the street in 2-in. 
iron conduit pipes. All pipes crossing 
paved streets were pushed across, and no 
pavement was cut. It is interesting to 
note that in making the installation, ap- 
proximately two carloads of cement, 1,200 
cu. yds. of concrete and 140,000 ft. of 
No. 8 single conductor cable were used. 
Operating the System 

All the lamps are operated until 9:30 
p. m. The corner lights are then turned 
out and only the intermediate lamps are 
burned until morning except on Saturday 
nights and special occasions, when the 
entire system is operated. The cost of 
maintenance and operation is paid out of 
the general fund for street lighting made 
by the usual levy. Power for operating 
the system is supplied by the Mandan 
Electric Company, a privately owned cor- 
poration, but the city installed and owns 
the switchboard panels, meters, ete. The 
lights are controlled by employes of the 
company under the direction of the City 
Commission. The rate paid is 5 cts. per 
kw. hr. 


Consumption of Current for Six Months 

The lighting schedule and the consump- 
tion of current for the first half of the 
year were as follows: 


January 5:00 p.m. to 7:00 a.m. 11,750 Kw. hr 

February 5:30 p.m. to 6:20 a.m. 10,080 Kw. hr. 

March 6:00 p.m. to 5:00 a.m. 8,540 Kw. hr. 

April 6:30 p.m. to 4:00 a.m. 7,470 Kw. hr 

May 7:00 p.m. to 3:00 a.m. 5,500 Kw. hr 

June 8:00 p.m. to 2:40 a.m. 5,400 Kw. hr. 
Costs 


The job was divided into three con- 
tracts, other districts petitioning for the 
improvement after the first contract was 
under way. The total of the three was 
$95,721.84, including engineering, assess- 
ing and advertising as required by the 
laws of the state. The cost of the in- 
stallation was met by special assessment 
against the property directly benefited. 
It was decided by the special assessment 
commission that all lots were equally 
benefited whether or not there was a 
light directly in front of the lot or 
opposite, provided they were equally 
spaced on the street around the entire 
block. The cost per lot was higher on 
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the last two contracts let, and the average 
of a 50 x 140 ft. lot in the residential sec 
tion on the main contract was $90.16, and 
on a 25 x 140 ft. business lot, $48.63, 
these costs being based on cash payment. 
The assessment was spread over a period 
of 5 years and warrants were Issued bear- 
ing interest at a rate of 6 per cent. In 
the residential section the assessment 
commission held that a corner lot re- 
ceived no more benefit than an inside lot, 
even though there might be lots on the 
side; but in the business district the 
corner lots stood the cost of the light on 
both sides. 





SATISFACTORY TRAFFIC STAND- 
ARDS AT LA GRANDE, OREGON 


To the Editor: 

I send herewith a photograph of a traf- 
fic standard which has proved to be very 
satisfactory since its installation here 
some two months ago. Thinking perhaps 
that it might be used in other cities with 
the same results 1 am taking this oppor- 
tunity to describe it to you. 

The base is of reinforced concrete 2 ft. 
in diameter and 1 ft. in height of which 
5 ins. is vertical. The disks are 9 ins. 
in diameter and are cut half in two and 
placed at right angles in a piece of 1%4-in. 
pipe, 30 ins. long, 6 ins. of which is em- 





HOME MADE TRAFFIC STANDARD 
USED WITH SUCCESS AT LA GRANDE, 
OREGON. 


bedded in the base. The disks are placed 
in slots sawed in the pipe which cuts the 
pipe into 4 pieces, these pieces are bolted 
together in pairs. We made 11 of these 
standards at an approximate cost of $9.56. 


MUNICIPAL AND COUNTY 


ENGINEERING Vol. LXI, No. 6 


Several machines have collided with 
these traffic signs but have done very lit- 
tle damage to the standards and the same 
machine has not hit the standard the sec- 
ond time. 

Trusting that this information will 
prove of benefit to other cities, I remain 
Very truly yours, 

GEORGE GARRETT, 
City Manager. 
LaGrande, Ore., Dec. 1, 1921. 





IS THERE AN AMERICAN PRECE- 
DENT FOR REDISTRIBUTION OF 
RECLAIMED LANDS? 


To the Editor: 

It sometimes occurs in the progress of 
flood control undertakings that we should 
like to provide for the reclamation and 
redistribution of low lying lands. 

In various countries of Europe there 
are laws which allow municipalities to 
re-subdivide areas which are badly adapt- 
ed to their purposes, and to redistribute 
these areas among the former owners, 
giving each owner an area of equivalent 
value, or, if there is any failure in the 
equivalence, to pay him damage or charge 
him benefits, as the case may be, but 
not necessarily to return to him the iden- 
tical area which was surrendered. The 
best known statute of this sort is the 
Adickes Law, or Lex Adickes, of Prussia, 
passed at the instance of Dr. Franz 
Adickes of Frankfort. 

So far as we can learn, no similar legal 
provision ever has been made effective in 
this country. In 1806 the United States 
Congress made such provision for the City 
of Detroit after the city had been burned. 
The replatting and redistribution of prop- 
erty took place, but I think the matter 
never was determined in court. 

If any of your readers know of any 
American precedents for this course, we 
should be pleased to learn of them. 

Very truly yours, 
DAYTON MORGAN ENGINEERING CO., 
Arthur E. Morgan, Pres. 
Dayton, Ohio, Nov. 21, 1921. 





EXCEPTIONAL OUTPUT FOR 
ASPHALT PLANT 


With a guaranteed capacity of 1,850 sq. 
yds. of 2-in. sheet asphalt top mixture per 
day, an Iroquois Semi-Portable Asphalt 
Mixing Plant recently produced 4,240 sq. 
yds. of 1%4-in. closed binder in one day. 
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= 
Fort Fisher Highwa: afew : 
Hanover County, 

Treated with ‘ Tarvia- CR 
1915-17-18-19-21, and ‘*Tar- 
via-A” in 1916. 


= Wrightsville Turn he, 


a New Hanover Co.., 


Treated with *Tarvia- 
A’’ 1915, and with **Tar- 


via-B”’ 1917 and 1921. 
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“The Best Investment the Board Ever Made” 


Mr. Addison Hewlett, Chairman of 7 
Board of Commissioners of New Han- 
over County, N. C., writes, under date 
of July 25,1921: . 


“We have been using Tarvia for surface 
treating the macadam roads of New Hanover 
County for the past six years, and we find this 
treatment satisfactory in every respect. 


“Before we. Started the use of Tarvia we had 
great difficulty in maintaining our roads, as 
they became very dusty in dry weather and 
washed away in wet weather, leaving our road 
surface full of holes and ruts. Since using 
Tarvia the surface of the road has been well 
protected in all kinds of weather, and today our 
roads have smooth, hard surfaces and our main- 
tenance problem has been very easily solved. 
The Tarvia treatment is very inexpensive. 


“It is unquestionably the best investment the 
Board of Commissioners has ever made and the 
Commissioners would not consider for a mo- 
ment discontinuing Tarvia on our roads.” 


Additional comments on Tarvia are 
made by R. A. Burnett, County Super- 
intendent of Roads: 

“Tarvia treatments are given to some of our 
roads every year while other roads, such as the 
Wrightsville Turnpike, have lasted as long as 
three years before requiring another treatment. 

“These Tarvia treatments have cost us in the 
neighborhood of $300 per mile per year and 
have proved to be the best, easiest and cheap- 
est method of maintaining our roads. We have 
always had the best of co-operation from your 
engineers * * *, 

“We feel that we have a finer system of roads 
than any other county in the State.” 

No matter what your road problem 
may be—new construction, mainte- 
nance, or repairs—there is a grade of 
Tarvia made especially for the pur- 
pose. Write for free illustrated book- 
let describing the various uses of Tar- 
via. 
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In a period of two weeks, which includ- 
ed several rainy days, this plant, owned 
and operated by the Detroit Asphalt Pav- 
ing Company, turned out 34,336 sq. yds. 
of 114-in. closed binder. Figuring on 10 
working days, this is an average daily 
output of 3,433 sq. yds. 

These exceptional output records, made 
in the regular course of a paving opera- 
tion, indicate the service given by the 
mixing plant, which was purchased by the 
Detroit Company during 1920. 


Because of its compact arrangement, the 
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Not only is the plant capable of greatly 
exceeding its rated capacity, but it can be 
operated with a minimum force. 


The Iroquois 1,850-yd. plant was pro- 


duced by the Barber Asphalt Paving Com-~ 


pany’s works at Buffalo, and the plant of 
the Detroit company was one of the first 
of this model made. Incorporated were 
many features which make for economy 
and efficiency. The plant is elevated to a 
height of 8 ft. above the ground level, so 
that ample room is provided for teams or 
motor trucks to load. 
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IROQUOIS SEMI-PORTABLE ASPHALT MIXING PLANT AS OPERATED BY DETROIT 
ASPHALT PAVING COMPANY. 


Iroquois 1,850-yd. straight-line plant was 
selected to meet the exacting requirements 
of the Detroit Paving Company. Its rated 
capacity has been consistently exceeded, 
according to officials of that concern. 

The plant is of the same type as the 
two purchased recently by the City of 
Philadelphia and which now also are sur- 
passing the guaranteed output. 

Although designed primarily as a sta 
tionary plant, the Detroit Company plant 
can be moved from one operation to an- 
other with comparative ease. The whole 
plant is on a single frame and all shafts, 
gears and other units are held constantly 
in line. = 


TRADE LITERATURE 


Valves, Governors, Regulators, Etc.— 
Atlas, Ideal and Victor Reducing Valves, 
Pump Governors, Pressure Regulators, 
Hot Water Tank Regulators, Control 
Valves and Damper Regulators are de- 
scribed in Junior Catalogue No. 21 just 
published by the Atlas Valve Company, 
282 South Street, Newark, N. J. This little 
catalog of 20 pages gives complete infor- 
mation—illustrates, describes, lists all 
sizes and gives prices. A copy will be 
sent free on request to any reader of this 
publication. 
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| WATER WORKS SECTION 














PERFORMANCE OF THE DE LAVAL 
PUMPS AT THE PUMPING STA- 
TIONS OF THE INDIANAPO- 
LIS WATER COMPANY 


The Indianapolis Water Company has 
six pumping stations, two of which are 
booster stations to overcome friction loss 
in pipe lines and to increase the water 
pressure in the eastern part of the city, 
which is relatively the highest part of the 
City of Indianapolis. The pumps installed 
in the last eight years in these stations 
have been of the DeLaval type. These sta- 
tions are designated Fall Creek, River- 
side, Washington, Broad Ripple, Booster 
Station No. 1 and Booster Station No. 2. 

Fall Creek Station 

The entire water supply for the Fall 
Creek Station is obtained from wells av- 
eraging 325 ft. in depth, drilled through 
rock. At the present time there are 12 
wells in active service, yielding a maxi- 
mum daily supply, of 6 m. g. The supply 
from each well is obtained. by means of 
4 and 5-in. DeLaval centrifugal pumps, 
electrically driven by 10 h. p. and 15 h. p. 
motors located in concrete well pits. The 
speed of these pumps is 1,730 r. p. m. and 
they are designed to pump 350 gals. per 
minute against a total head of 60 ft., with 
an efficiency of 62 per cent. The discharge 
pipe lines from these wells empty into 
a reservoir of 11%4 m. g. capacity. From 
the reservoir the water is pumped into 
the distribution mains by means of two 
high-pressure pumps, each of 6 m. g. daily 
capacity, the one an Allis-Chalmers hori- 
zontal cross compound condensing crank 
and fly wheel pumping engine, the other 
a 6m. g. DeLaval pump driven by a 500 
h. p. steam turbine. The DeLaval pump- 
ing unit consists of two 12-in. single stage 
double suction horizontal centrifugal 
pumps. The suction and discharge are 
12 ins. in diameter, the speed is 1100 
r. p. m., and the pumps are designed to 
pump 4,160 gals. against a gauge head, 
including suction lift, of 270 ft., with an 
efficiency of 75 per cent. This unit was 
placed in service in January, 1915, and 
was started and kept in constant opera- 
tion for 30 days without stop. There has 
been no replacements of parts on this unit 


or repairs since it was installed in 1915. 

The booster pumps heretofore referred 
to are all of the DeLaval type. They are 
used in connection with the Fall Creek 
pumping engines during “peak” loads in 
the summer or at other times. Booster 
No. 1 is equipped with an 8-in. centrifugal: 
pump purchased in June, 1913, operated 
by a 75 h. p. motor. The pump when 
operated at a speed of 1120 r.p.m. delivers 
2,100 gals. against a head of 88 ft.; effi- 
ciency 71 per cent. Two DeLaval pumps 
operated by 25 h. p. motors are designed 
to deliver 1,050 gals. per minute against 
heads of between 88 and 98 ft. Booster 
No. 2 is equipped with two DeLaval 12-in. 
centrifugal single stage pumps, each 
driven by a 250 h. p. motor. When oper- 
ated under a speed of 1760 r. p. m. the 
pumps will deliver 4,166 gals. per minute 
against a head of 162 ft.; efficiency 78 per 
cent. 

Riverside Station 


The Riverside Station is the main 
pumping station of the Indianapolis 
Water Company and is operated by steam 
power. The pumping units are as follows: 

m.g.daily 

capacity 
Hamilton-Rarig vertical triple ex- 
pansion high duty pumping en- 


GE Zsccbeausaswecses cane nne 30 
Snow vertical triple expansion 
high duty pumping engine..... 20 
DeLaval steam turbine driven 
centrifugal pump ..........e- 30 
DeLaval steam turbine driven 
COMtTITUGE! PUTED ...ccccvcecs 10 
DeLaval motor driven centrifugal 
SNE. cGi'cleeie cena pen eadeenas ens 3 
DeLaval steam turbine driven 
COntFITUGRL PUMP .....00000600 6 
RR aed es re Ar ee 99 


The main water supply for this station 
is obtained from the filter plant through 
a 40-in. conduit. The normal! daily capac- 
ity of the filters is 30 m. g. At this sta- 
tion there are two reservoirs, one of 5% 
m. g. capacity and the other 10 m. g.,- 
which was completed during the last 
month and will be put in service before 
Janaary 1, 1922. At the site of the River- 
side Station, supply is also obtained from 
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43 deep wells, 18 of which are air wells 
operated by air compressors at the central 
station. The remaining 25 wells have 
electrically driven DeLaval pumps located 
in concrete pits similar to those at the 
Fall Creek Station. 

Turbine No. 1 at the Riverside Station, 
which has a capacity of 10 m. g. per day, 
was installed in November, 1911. The 
speed of the turbine is 9,000 r. p. m., the 
pump speed is 760 r. p. m. The pumps 
will deliver 5,600 gals. per minute against 
a total head of 160 ft. This pump was 
the first installation made by the DeLaval 
Steam Turbine Co. for direct pumping 
into the distributing system. This unit 
has been in operation at least 75 per cent 
of the time since it was installed, and 
it is subject to hard service due to start- 
ing and stopping from 5 to 25 times per 
day to meet the demands of the city on 
fire pressure. The only replacements 
which have been made on this unit have 
been on the high speed bearings and two 
packing bearings. The oil consumption is 
about 1 barrel per year. 

Unit No. 2 at this station is of 6 m. g. 
capacity and was installed in September, 
1912. The speed of the turbine is 10,700 
r. p. m., the pump speed is 900 r. p. m. 
and is designed to pump 4,200 gals. per 
minute against a total head of 165 ft. In 
connection with this unit there is a motor 
driven booster pump which is used to in- 
crease the head for fire pressure service. 
The piping is so arranged that the booster 
pump may operate independent of the 
steam unit and will deliver 3 m. g. for 
domestic service. This unit in connection 
with Unit No. 2 will deliver 6 m. g. under 
fire pressure or 9 m. g. for domestic serv- 
ice. Only one high speed bearing has been 
replaced on thé No. 2 unit since its instal- 
lation. 

The third DeLaval unit was installed in 
1920. It has a capacity of 30 m. g. per 


day. At a speed of 610 r. p. m. this pump. 


delivers 20,800 gals. per minute against 
a head, including suction, of 160 ft. with 
an efficiency of 80 per cent. It requires 
1,050 brake horse power to operate this 
pump; the steam pressure at the throttle 
is 175 lbs. For domestic service it will 
pump 20,800 gals. per minute against a 
head of 160 ft. With 1-in. absolute vacuum 
the guaranteed duty is 130,000,000 ft. Ibs. 
per 1,000 lbs. of dry steam. Under 2-in. 
absolute vacuum the guaranteed duty is 
122,800,000 ft. lbs. Increasing the speed 
to 735 r. p. m. for fire service, the pump 
will deliver 30 m. g. against a total head 
of 250 ft. with an efficiency of 77 per cent. 
It requires 1705 brake horse power. The 
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guaranteed duty under these conditions 
and 1-in. vacuum is 135,000,000 ft. Ibs. per 
1,000 lbs. of dry steam and with 2-in. 
vacuum, 125,500,000 ft. Ibs. 

The above data are contract provisions. 
All tests of DeLaval pumps in Indiana- 
polis have exceeded the guaranteed duty 
by from 2,000,000 to 5,000,000 ft. Ibs. 


Washington Station 


At the Washington Street Station there 
are three 4-stage DeLaval pumps, each 
pump driven by two American Water Tur- 
bines. Each unit has a capacity of 5 m. g. 
per day under a total head of 300 ft. These 
units are operated 24 hours per day. The 
only replacements which have been made 
have been one set of wearing rings and 
two thrust bearings, These pumps require 
two barrels of oil per year for lubrication. 


Broad Ripple Station 


This station is operated during the 
summer months to give additional pres- 
sure during sprinkling hours. It is 
equipped with one DeLaval 2-stage 5-in. 
single suction horizontal type centrifugal 
pump operated by 60 h. p. motor. This 
pump will deliver 550 U.S. gals. against a 
head of 230 ft.; efficiency 60 per cent. 

The Indianapolis Water ‘Company has 
purchased and will install within the next 
month a DeLaval steam turbine driven 
boiler feed pump. 

The satisfactory service which the 
DeLaval pumps have given, the efficien- 
cies of these units, especially the pumps 
of larger capacities, the small number of 
replacements of parts which have been re- 
quired on the older pumps since they were 
installed, the relatively quiet running of 
the Helical reduction gears, the familiar- 
ity of the engineers with the operation of 
the DeLaval pumps, the absence of water 
hammer in the force mains, all have been 
factors which have led to the purchase 
of DeLaval centrifugal pumps by the Indi- 
anapolis Water Company. 

The pumping units have been installed 
under the direction of B. J. T. Jeup, Chief 
Engineer, Wm. Curtis Mabee, Assistant 
Chief Engineer, and T. C. M. Mauch, the 
Superintendent of the pumping stations 
of the Indianapolis Water Company. 





WACO WATER WORKS BURNS 
FUEL OIL UNDER BOILERS 


To the Editor: 

We have just completed our installa- 
tion for the burning of fuel oil under our 
boilers. There will be quite a saving be- 
tween this and the burning of coal or 
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lignite, we have been burning in the past. 
past. 

We have paid a price for lignite $4.25 
in the bin. Today I closed a contract for 
fuel oil for one year at $1.35 a barrel, 
f. o. b. plant. 

Taking these two figures for coal and 
oil and we save possibly $35 per day, or 
rather $1,000 per month. We were burn- 
ing about 20 tons of lignite a day against 
25 barrels of oil, besides saving the sal- 
ary of one fireman, which is $110 a month. 
You can readily see the advantage in re- 
gard to saving in the burning of oil. 


Very truly yours, 
E. L. Fulkerson, Superintendent 
Waco City Water Works, 
Waco, Texas. 
October 5, 1921. 





THE CHLORINATION OF NEW ENG- 
LAND WATER SUPPLIES 


By William J. Orchard, of Wallace 4 Tiernan 
Co., Inc., Newark, J. 

At present 1996 communities in the 
United States chlorinate water or sewage 
or both with Liquid Chlorine. Only 128 
or 6 per cent of these are in New England. 
Twelve are treating sewage, leaving but 
116 New England communities chlorinat- 
ing drinking water. Nearly half, 43 per 
cent, of these are in Connecticut where 51 
communities used Liquid Chlorine to safe- 
guard their water supplies, 24 are in 
Maine, 18 are in New Hampshire, 11 in 
Rhode Island, Massachusetts has 9, while 
Vermont has 3 communities using Liquid 
Chlorine for their water supplies. 

Scoring the states in this country in ac- 
cordance with the number of communities 
using Liquid Chlorine and starting with 
New York in first place with 254 and end- 
ing with Nevada in 48th place with but 
one lone chlorinating community we find 
Connecticut stands 11th, Maine 25th, New 
Hampshire 30th, Rhode Island 36th, Mas- 
sachusetts, 41st, and Vermont, 47th. 

A manufacturer of chlorinating equip- 
ment naturally asks: Why this relatively 
small number of communities using 
Liquid Chlorine in certain sections of 
New England? 

Now, in trying to answer that question, 
the speaker appreciates that he is skating 
on thin ice—dangerously near a deep hole 
labeled “The Johnsonian Controversy,” 
and caution dictates that he skate the 
other way. 

But it is a fact that there is more resis- 
tance to the chlorination of drinking 
water in New England than in any other 
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section of the country. Some of this is 
due to a firm, honest conviction in the 
purity and safety of unsterilized water 
supplies—some of this is due to complete 
deep rooted faith in the absolute efficacy 
of storage and water shed patrol—but, 
in the speaker’s opinion, the principle 
cause for this resistance to chlorination 
in New England is the marked aversion 
found in some quarters to the application 
of chemicals in any form to drinking 
water. It matters not if, as in the case 
of sterilization, a barrel full of chlorine 
will suffice for a Woolworth building filled 
with water. The objection is to the ap- 
plication of chemicals in any form—no 
matter what the chemicals may be. This 
attitude was clearly expressed by one of 
New England’s most prominent engineers 
who said to the speaker “Up here we 
don’t want medicated waters.” 

We do not agree with the opponents of 
chemical treatment but we have absolute- 
ly no doubt of their sincerity. We can 
only hope that they will believe that the 
rest of us are equally sincere as we try 
to persuade them to change their minds. 

Boston, for instance—or rather the 
metropolitan district—is the only large 
community west of the Rockies that does 
not chlorinate its water supply as an 
added precaution. 

But Boston points to its low typhoid 
records with justifiable pride, and takes 
the stand that perhaps other cities have 
to chlorinate their water supplies to ob- 
tain low typhoid rates, but Boston can 
get a low typhoid rate without chlorina- 
tion, so “Why: put chemicals in the 
water?” 

Of course then comes the question of 
the potential danger of an untreated sup- 
ply, especially where reservoirs are easy 
of access, but here again we approach the 
controversial and turn the page for such 
is not the purpose of this paper. But, as 
though to compensate for some of its 
seeming neglect of the manufacturers of 
chlorine and chlorine control apparatus, 
New England has made many contribu- 
tions to the development of the process of 
chlorination. 

As time brings to light more facts con- 
cerning its nativity, it seems more and 
more likely that the experimental work 
of Sedgwick and Phelps at the Massachu- 
setts Institute of Technology in Boston a 
score of years ago was the corner stone of 
our present practice in the Chlorination 
of Water Supplies. 

It was at Torrington, Connecticut, that 
Tiernan—then struggling with Wallace in 
the development of a practical ozone gen- 
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erator for the sterilization of water— 
worked with Phelps in checking a water- 
borne epidemic, made use of bleaching 
powder to sterilize the water supply and 
caused them to transfer their energies 
from ozonation to chlorination. It was at 
Stamford, Conn., that the first automatic 
chlorine control apparatus was developed, 
thanks to the patience and co-operation 
of the late and highly esteemed manager 
of the Stamford Water Company—Mr. E. 
L. Hatch, one of the earliest and always 
one of the staunchest supporters of chlor- 
ination. 

The first recorded reduction in color ob- 
tained by treating water with chlorine was 
secured at Branford, Conn., by Minor, of 
the New Haven Water Company where, 
under his patronage and with his keen 
interest, an entirely new type of equip- 
ment, that holds great promise, has been 
under test for nearly a year. It was at 
Exeter, N. H., that Weston first intro- 
duced liquid chlorine to water before the 
coagulant in order to reduce alum require- 
ments—a procedure that has now been 
adopted with success by many operators. 
And at the Abattoir at Brighton, Mass., 
Liquid Chlorine was first used to sterilize 
wash water used about the packing plant 
—a procedure that is now universal in 
the packing industry. At Waterbury, 
Conn., the Y. M. C. A. was one of the very 
first to use Liquid Chlorine to sterilize 
swimming pool water. 

So you see New England has a consid- 
erable responsibility for the position in 
which the process of chlorination now 
finds itself and has contributed almost as 
much to this as it has to other develop- 
ments in the field of sanitation. 

There is much that New England still 
can do. We seem to be at a turn in the 
road where new standards of water are 
to be developed or else new interpreta- 
tions placed on existing standards. With 
the increased attention being given to the 
chemistry of colloids and to the electroly- 
tic dissociation theory as exemplified by 
the interest in Hydrogen Ion concentra- 
tion, chlorination presents a wide field for 
study. And in that study the whole- 
hearted assistance of all New England 
water works men is needed. 

In New England, more than in all the 
rest of thé country, are located the men 
who, since the late eighties, have guided 
the development of water treatment to 
its present stage. Their help is needed in 
the developments that are to come. That 
help will speed the day of arriving at a 
proper appreciation of the merits of vari- 
ous modes of water supply protection. 
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The foregoing is from a paper presented 
by Mr. Orchard before a recent meeting 
of the New England Water Works Asso- 
ciation. 


OPERATING AND NEW CONSTRUC- 
TIONAL FEATURES OF BALTI- 
MORE WATER WORKS 


By James W. Armstrong, Filtration Engineer, 
Baltimore Water Department, Hillen 
Road, Baltimore, Md. 


Baltimore is at present dependent for 
its water supply upon the Gunpowder 
River, a relatively small stream, whose 
flow is sometimes less than the city’s re- 
quirements for water, but from a sanitary 
point of view it is more fortunate than 
many cities, whose supply is taken from 
streams too large to warrant any kind of 
sanitary control. 

Water Shed Control 

The Gunpowder Watershed, comprising 
306 square miles, lies almost wholly with- 
in Baltimore County, Maryland, only a 
small area near its source lying in Penn- 
sylvania. It is thus possible to have un- 
der fairly close supervision the activities 
of the entire watershed, and to control 
absolutely all streams for a considerable 
distance above the city. The department 
believes, that as far as possible, it should 
control its entire water supply from the 
time it is given up by the clouds until it 
is drawn from the pipes for use. 

Obviously complete control in a thickly 
settled area is not possible, but very much 
has been done in the past few years to 
prevent contamination of the city’s water 
supply. First—by the purchase of land 
along the streams. The city now owns 
between 2,000 and 3,000 acres of land, and 
when the new improvements are complet- 
ed will own 5,000 or more acres, and will 
have absolute control of both banks of the 
river as far north as Phoenix, which lies 
about 19 miles north of Baltimore. Sec- 
ond—by moral suasion, an effective meth- 
od of water purification not usually de- 
scribed in technical papers, but neverthe 
less, one that should receive more atten- 
tion from those in charge of the water 
supply of cities. 

For years Baltimore has had an inspec- 
tor who has systematically visited every 
premise on the Watershed, and by good 
natured persistence has been the means 
of getting rid of the worst sources of 
pollution. His policy has been to lay be- 
fore the people the importance of pure 
water supply. Most of them see the point, 
and many have been willing to spend a 
considerable amount of money to elimi- 
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nate sources of pollution. Probably the 
most effective work has been done in 
supervising and preventing the spread of 
typhoid fever. Every case is reported by 
the State Board of Health to the Depart- 
ment, and the inspector at once visits 
the premises to see that there is no possi- 
bility of contaminating the water supply. 
The necessary sanitary instructions for 
care of the patient are given, and disin- 
fectants are supplied. The inspector does 
not drop the case with a single visit but 
follows it to a conclusion. In this way 
everything possible is done to free the 
water supply from a suspicion of typhoid. 


Forestration 

Baltimore County is full of hills. Many 
of them are covered with clay which at 
times of heavy freshets is washed into 
the river, making the water very turbid. 
On one occasion it reached Montebello 
Filters with a turbidity of over 5,000, and 
it frequently exceeds 1,000. Such water 
is difficult and costly to treat. 

In order to prevent the washing of the 
soil and to retain as much water in the 
earth as possible, the Department aims to 
cover all ground with grass or timber. 
They have already planted over a million 
trees, mostly white pine and spruce, and 
as soon as the new improvements are com- 
pleted, they propose to continue the plant- 
ings over most of the ground owned by 
the city. 

Need of Greater Supply 

During the year 1910, there were 6 con- 
secutive months when the flow of the 
Gunpowder River was less than 75 million 
gallons per day, and there was one month 
when it dropped as low as 54 million gal- 
lons per day. The recurrence of such a 
condition at the present, when, the daily 
consumption is between 90 and 100 million 
gallons, would prove a calamity to the 
city, as it is not possible on account of 
the extremely high suction lift imposed 
upon the pumps, to withdraw water much 
below the existing level. 

For a number of years the engineers of 
the water department have had a very 
keen realization of the situation confront- 
ing the city, and in their effort to find a 
solution of the problem, have investigated 
every source of supply from the Susque- 
hanna to the Potomac. 

It seemed best to develop the Gunpow- 
der River, the existing source of supply, 
to its ultimate possibility before going 
to other sources. Accordingly, it was 
planned to create a large impounding res- 
ervoir at Loch Raven by raising the ex- 
isting dam from elevation 188 to 240, a 
distance of 52 ft. Raising Loch Raven 
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reservoir 52 ft. would permit Montebello 
Filters to be fed by gravity, but in order 
to do so, the existing tunnel would have 
to be relined or a new one built. 

In order to use the existing tunnel and 
pumping station, a plan was adopted of 
building a balancing reservoir near Loch 
Raven, which increased the head on the 
tunnel about 8 ft., and offers a satisfac- 
tory means of equalizing the flow of water 
admitted from Loch Raven. This work 
is now under construction, and will cost 
at contract prices based upon estimated 
quantities about $50,000. 


Loch Raven Dam 

The first step toward carrying out the 
new improvements was taken in March, 
1921, when a contract was awarded for 
the raising of Loch Raven Dam 52 ft. 
Fortunately, the old dam had been built 
with foundations fully able to carry the 
new structure. When completed, the new 
dam will have an over all length of 637 
ft., an ogee spillway section 288 ft. long, 
and will contain about 40,000 cu. yds. of 
concrete. The gravity type of dam was 
selected instead of the hollow or Ambur- 
son type, as offering greater security 
against the action of frost and ice, ex- 
tending over a long term of years, and as 
providing a better means of raising to a 
higher elevation at some future date. 

A feature that complicated construction, 
was the necessity of providing an addi- 
tional gate chamber as a terminal for a 
new tunnel, which it will be neecssary to 
build before Montebello Filters can be fed 
by gravity. 

Impounding Reservoir 

The raising of Loch Raven Dam will 
form a reservoir covering an area of 2,390 
acrse, and having a capacity of about 23 
billion gallons. It will extent north as 
far as Phoenix, and will necessitate aban- 
doning the cotton mills at that place. It 
will practically wipe out the picturesque 
village of Warren, and the mills of the 
Warren Manufacturing Company. 

About 6 miles of county road and 2 or 3 
large highway bridges will have to be 
built in order to replace those destroyed 
by flooding. 

A large force of men have been engaged 
in cutting timber from the area to be 
flooded since April, 1920, and considerable 
work still remains to be done. 

Loch Raven Tunnel 

Water is conveyed from Loch Raven to 
Montebello Filters through about % mile 
of 10 ft. cement lined steel pipe, and 6% 
miles of 12 ft. tunnel cut through solid 
rock. Some portions of the tunnel are 
unlined, some are lined with brick, and 
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others, the weakest portions, were relined 
with reinforced concrete in 1914. Tests 
made last December revealed the fact that 
the tunnel leaked badly at 2 points, under 
pressures far below that which would be 
put upon it by the water impounded back 
of the new dam. 

The weakness of the existing tunnel 
makes it very desirable to do one of two 
things; either to reline it with reinforced 
concrete, or to build a new one. On ac- 
count of the large volume of water con- 
sumed, it is impracticable to shut down 
the tunnel long enough at one time to do 
the relining. 

A new tunnel is eminently desirable, 
and could probably be built for about 
$4,000,000. Such a tunnel would insure 
the safety of the city’s water supply, 
would permit the relining of the old tun- 
nel, would permit the filters to be sup- 
plied directly by gravity, would effect a 
saving at the present time of over $100,000 
a year for power, and would provide a 
greater impounding reservoir without re- 
sorting to pumping, as the friction losses 
between Loch Raven and Montebello 
would be reduced four-fold. 

The cost of a new tunnel at the present 
time, however, is prohibitive, and in order 
to use the tunnel as it exists today and to 
insure it against pressure of water back 
of the dam, and to permit adequate control 
of the water being withdrawn by the 
pumps, some means had to be provided for 
its proper regulation. 

Balancing Reservoir 

A knowledge of operating conditions 
is essential to an understanding of the 
new balancing reservoir now under con- 
struction. The pumps at Montebello are 
set in a pit 24 ft. below the ground, and 
have their center line about 5 ft. above 
the normal water surface at Loch Raven. 
Friction losses between Loch Raven and 
Montebello lower the water level in the 
suction well, a further distance of from 
3 to 9 ft. The present method of opera- 
tion is to open wide all Loch Raven gate 
valves, and to control the flow of water 
by means of the pumps at Montebello. 

If, however, the water level at Loch 
Raven should be raised 52 ft., as it will 
be on completion of the new improve- 
ments, it would be impossible to open the 
gates at the dam, without subjecting the 
tunnel to the full hydrostatic pressure of 
the water back of the dam, and it would 
be impossible to control, with sufficient 
accuracy, the flow of water by means of 
the gates at Loch Raven, as too wide an 
opening would subject the tunnel to pres- 
sure, or too small an opening would cause 
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the pumps to lose suction. It was, there- 
fore, determined to obviate this difficulty 
by converting an old quarry pond located 
over the tunnel near Loch Raven, at a 
point where leakage occurred during the 
test made last December, into a small bal- 
ancing reservoir whose water surface will 
be maintained at elevation 200. 

A shaft sunk to an intersection with the 
tunnel through this reservoir, will thus 
permit water to flow freely in and out, 
and it is obvious that if it is admitted 
from Loch Raven, whose surface is 30 ft. 
above that of the balancing reservoir, at 
a rate greater than that required by the 
pumps, the excess will pass over a spill- 
way into a nearby stream, and the tunnel 
will be relieved of pressure. 

If the reverse condition holds, and the 
pumps should require more water than 
was being supplied, the deficiency will be 
taken from the balancing reservoir, and 
there will be no danger of the pumps los- 
ing suction. 

While the primary purpose of building 
the balancing reservoir was to obtain a 
means of controlling the flow of water, 
that would permit the use of the old tun- 
nel without subjecting it to pressure, and 
to utilize the present pumping station, it 
further serves the purpose of reducing 
the suction lift of the pumps 8 ft., thereby 
effecting a saving of about 20 per cent of 
the total cost for power. 

The balancing reservoir will have a ca- 
pacity of about 10,000,000 gals. in the up- 
per 5 ft., and will be formed by building 
an earth dam across a ravine. It will 
have a crest of 15 ft. wide and a 3 to 1 
slope on the upstream face, and 2 to 1 on 
the downstream face. It will be built 
without core wall, but will have a toe wall 
extending to rock and will be faced with 
concrete. 

Surge Tank 

Power for operating the pumps is trans- 
mitted through underground cables, from 
the Monument Street Power House, where 
connection can be made either with the 
transmission lines from McCall’s Ferry 
Hydro-Electric Plant, or from any of the 
large generating stations owned by the 
Consolidated Gas & Electric Co. One of 
the difficulties of operating the pumping 
station with power received over long dis- 
tance lines, is that there are occasional 
interruptions in the service. If power 
goes off the line for a single instant, all 
the pumps are automatically thrown out 
of service, and the sudden stopping of 
pumps causes water hammer due to the 
sudden checking of a column of water 7 
miles long, and 12 ft. in diameter. 





—_——— 





TRL 


ET EE ee 





Dec., 1921 MUNICIPAL AND COUNTY ENGINEERING 








cece reteenins TUM ih nie 








— 








ORE Rte Oo 


——— He 





ani (UUM sae 


SUITE oppress pepe ppp oy COPPAESEEE DUE AE eR atit tate 


Repair Time 


Send in your Tap- 
ping Machine for 
xepair this month— 
don’t wait until you 
need it. MUELLER 
can give you quick 
service—Now. 
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Mueller Metals Co., Port Huron, 
Mich., Makers of ‘Red Tip’’ Brass 
Rod; Brass and Copper Tubing; 
Forgings and Castings in Brass, 
Bronze and Aluminum; Die Cast- 
ings inWhite Metal and Aluminum; 
also Screw Machined Products. 
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Fortunately, the enclosed shaft forming 
the suction well is amply strong and has 
a great air cushion to help withstand the 
water hammer. It is believed, however, 
that it would be much safer if the shock 
‘could be avoided, and in order to overcome 
this, a shaft is to be sunk intersecting 
the tunnel lirie just before the pumping 
‘station is reached. The top of this shaft 
will be left open at elevation 200.5 or 
just % ft. above the level of the spillway 
of the dam at the balancing reservoir. In 
case of a surging of wter in the tunnel, 
it will simply overflow this shaft and dis- 
charge into the washwater reservoir at 
Montebello. 

Low Lift Pumping Station—Economy of 
Motor Driven Centrifugal Pumps 

The low lift pumping station is located 
at Montebello, is circular in form and 
36 ft. in diameter. The pumps are ar- 
ranged radially around a closed suction 
well 16 ft. in diameter, which forms the 
terminus of the Loch Raven Tunnel. They 
discharge into a 6% ft. concrete conduit 
formed in the foundation wall of the build- 
ing. 

There are 5 different pumping units 
which operate against a total head of 
about 40 ft. The combined capacity of 
the pumps is about 240 million gallons 
per day, but the different units vary in 
capacity, and advantage is taken of this 
fact to secure the most economical com- 
bination necessary for the required vol- 
ume of water. The pumps are operated 
by 3-phase, 25-cycle, 500-volt induction 
motors, ranging from 275 to 600 horse 
power. The power supplied to each motor 
is registered by a graphic watt meter. 

An interesting feature of operating rec- 
ord is the low cost for labor as shown 
during the past 6 years. The station is 
operated by 3 shifts of 8 hours each, and 
never, since the plant was put in service, 
has more than one man been employed on 
a shift. The small number of attendants 
required to care for motor driven centri- 
fugal pumps is sometimes lost sight of in 
comparing the economy of different types 
of pumping machinery. 

Chemical Treatment 

As it is impossible to get a railway sid- 
ing at the Filter plant, all chemicals are 
transported by truck from the B. & O. 
siding, which is approximately two miles 
away. On, reaching the plant both lime 
and alum are passed through a small 
crusher and elevated by means of a bucket 
conveyor into overhead bins, which are 
capable of holding something over 1,500,- 
000 Ibs. From these bins the chemicals 
are drawn by gravity into buckets which 
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are pushed along over-head trolley tracks, 
to the dissolving boxes, where they are 
put in solution and prepared for addition 
to the water. 

A 96x48 in. Venturi Meter placed be- 
tween the pumping station and the filters 
is used as a means of determining the 
rate of applying chemicals. The chemi- 
cals were automatically controlled at first, 
but as the pumping rates vary by fixed 
amounts, it was found to be less trouble 
to operate the feed controllers manually, 
and the automatic features were aban- 
doned. 

Mizing and Coagulating Basins 

After the application of the alum to the 
water, it passed backward and forward 
through the mixing basin where it is 
thoroughly incorporated with the water. 
The basin is constructed with bafiles of 
the around-the-end type, which are instru- 
mental in securing a large well formed 
floc which settles out readily in the co- 
agulating basins. There are two coagulat- 
ing or settling basins, each of which has 
a capacity of about 8,000,000 gals., and, 
figured on displacement, they have a nor- 
mal capacity of about 3 hours. From 90 
to 95 per cent of the sediment is removed 
from the water and settled out in these 
basins. 

Filters 

Montebello Filters are of the mechani- 
cal or rapid sand type, and consist of 32 
separate units, each having a daily ca- 
pacity of 4,000,000 gals. or a total capacity 
of 128,000,000. gals. 

They are situated in surroundings of 
more than ordinary beauty, and the plant 
is housed in red brick buildings, covered 
with green tile roof. 

The filters are located above basins 
which are directly connected with the 
Filtered Water Reservoirs, all of which 
have a combined capacity of a little over 
17,000,000 gals. While the capacity of 
these basins is relatively small, their 
value has been demonstrated many times, 
as we have been able to shut down the 
plant for short intervals without inter- 
rupting the supply. The application of 
liquid chlorine to the water as it enters 
the Filtered Water Reservoir is the last 
step in the process of purification. 

New Filters 

During the summer of 1919, the filters 
were taxed to the utmost, and if money 
had been available at that time, a new 
plant in all probability would be a reality 
today. But, due to a careful and syste- 
matic conservation plan, and to decreased 
use for manufacturing purposes, the water 
consumption has been reduced to such a 








ES Sh TN 








2 ae A cE a I Fe 


ernie siete 





> 
alba Dienst 








ain 




















._—— 











Dec., 1921 MUNIGIPAL AND. COUNTY: ENGINEERING 239 


De Laval 


Pumps Supply the Nation’s Water 

















DE LAVAL centrifugal pumps handle approximately 2,000,000,000 
gals. per day of the water used by American municipalities. 


| The city of Toledo has recently installed a 30 million gallon per day 
geared steam turbine pumping unit to operate under a maximum of 192 
ft. head, as shown in the accompanying photograph. This installation 
has been highly successful and the duty guarantees were exceeded by an 
ample margin on the official test. 

The steady trend toward De Laval steam turbine driven centrifugal 
pumps for American municipalities is due to one great fact, viz: that - 


Water is handled at less total cost by De Laval Pumps than by any other means. 


You can satisfy yourself as to this fact by investigating installations of De Laval 
Pumps in leading cities, such as Pittsburgh, Cleveland, St. Louis, Montreal, 
Toronto, Philadelphia, etc. 

We will gladly supply further information or submit estimates and guarantees on 
apparatus to meet your requirements. Ask for Catalog W-92. 


De Laval 
STEAM TURBINE CO. 


TRENTON, NEW JERSEY 
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point that the design of a filter plant can 
be postponed until the more urgent need 
of a greater supply can be met. 

Tentative plans for the new filters, in- 
volving a completely equipped plant have 
been made. They contemplate a number 
of new features, among them a plant for 
the manufacture of alum. The new struc- 
tures will be built on ground acquired for 
the purpose, adjacent to the present plant 
on the opposite side of Hillen Road. It 
is expected that before long, the new plans 
will be worked out in brick and concrete. 

The foregoing paper by Mr. Armstrong 
was presented at the 1921 annual meeting 
of the American Society for Municipal 
Improvements. 


MUNICIPAL HYDRO ELECTRIC 
PLANT AT FORT DODGE, IA., 
EARNS 12% NET 


By R. E. McDonnell, of Burns 4 McDonnell, 
Consulting Engineers ; Interstate Bldg., 
Kansas City, Mo. 

(Editor’s Note:—About 4 years ago 
Burns & McDonnell designed a municipal 
hydro-electric plant on the Des Moines 
River for the City of Fort Dodge, Iowa. 
In conducting the bond campaign for the 
funds for the construction, the engineers 
stated publicly that the investment would 
be sound financially and should yield a 
net return to the city, on the investment, 
of about 10 per cent. After 4 years of 
operation, an analysis has been made of 
the operating expenses, cost, etc., and it 
is found that the project has a gross re- 
turn of 30 per cent and a net return, above 
operating expenses, interest on the bonds, 
depreciction and sinking fund of 12.18 per 
cent. The lake impounded above the dam 
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is also utilized as a pleasure resort, many 
summer cottages being built on the bluffs 
of the river where motor boating, fishing 
and bathing are enjoyed.) 

Cities do not always leave their unde- 
veloped resources to be handled by private 
companies who make excellent profits out 
of the development. Fort Dodge, Iowa, 
4 years ago, voted bonds and built its own 


municipal hydro-electric plant across the. 


Des Moines River near that city. While 
it was anticipated that the financial in- 
vestment would be profitable to the citi- 
zens for the saving of power it would de- 
velop, that was not the sole reason for 
building the dam. One of the chief rea- 
sons was the creation of a lake that could 
be utilized for pleasure purposes. Tho 
municipal dam has been successful from 
both standpoints and after 4 years cf 
operation, the financial returns have 
proven so much greater than the expecta- 
tions that a brief review of results may 
be of interest. 

The project had been advocated by pri- 
vate parties which sought a franchise brt 
upon the assumption that if the project 
was financially sound for private parties 
it ought to be equally sound for the mu- 
nicipality, the citizens under the leadcr- 
ship of Mayor John F. Ford, decided to 
vote bonds for the project to be handled 
entirely by the municipality. 

The construction difficulties encounter d 
were numerous because of various floods 
occurring during the construction peri~:1, 
but about 4 years ago the hydro-electric 
development was placed in operation, the 
city utilizing part of the current for the 
operation of its own water works plant 
and the surplus current being sold to the 
local light ¢nd power plant, whcse ratcs 
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Cast Iron Service Pipe 
Bell and Spigot Joints 


One engineer has stated that nothing will ever reduce the 
loss of water through leakage in distributing systems so 
much as the general adoption for services of cast iron pipe 
with joints that will stay permanently tight. Exactly this 
type of pipe is offered in U. S. Cast Iron Bell and Spigot 
Service Pipe. 


In most cities the service pipe is laid by regular water 
works employees who are perfectly familiar with lead- 
poured bell and spigot joints. So that this type of install- 
ation results in a very tight line which, at the same time, 
has all the flexibility of a regular bell and spigot main. 


Write for Booklet. 





2-inch Service Pipe cast bell 
down in 9-foot lengths 


United States Cast Iron Pipe & Foundry Co. 


General Office, Burlington, New Jersey 


SALES OFFICES: 
Chicago: 122 S. Michigan Blvd. 
St. Louis: Security Bldg. 
Birmingham: 1002 American Trust Bldg. 
i Dallas: Scollard Bldg. 


Philadelphia: 1421 Chestnut St. 
Pittsburgh: Henry W. Oliver Bldg. 
New York: 71 Broadway 

San Francisco: Monadnock Bldg. 


Minneapolis: Plymouth Bldg. 
Cleveland: 1150 E. 26th St. 
Buffalo: 957 E. Ferry St. 
Cincinnati: Dixie Terminal Bldg. 















STEWART SEWER CUT that NEXT JOB with a 
CLEANING MACHINE STRICKLER 
Ratchet Pipe Cutter 


Water Cleaning System, if you wish it, 
or Drag Bucket type. 


Also have TURBINE SEWER CLEANING 
MACHINE at Low Price. 
WE WILL PAY FREIGHT AND CHARGE TO BILL. 
We Ship Rods for Trial—who else will do this? 


We also make a Rod that will float. Also Rods 
with wheels for conduit work. 


Steel pipe. Cuts 





& BROS. 
COLUMBUS, OHIO. 


Cuts either Cast or 


channel in the pipe 
ame as a lathe cut. 


Each size cuts a range of 
sizes. Catalog on request. 


W. W. STRICKLER 








ACME 





SEWER 


AND CONDUIT RODS 


Park Basins (All Styles) 


No Deep Shoulder Cut for Couplings. Rods re- 
tain full size and strength. 








Regular and 


Manholes, Catch Basins, Inlet Basins, 


129 George Street . 


CANADA FACTORY, WALKERVILLE, ONT. 
Therefore No Duty for Purchaser to Pay. 


PACIFIC COAST DELIVERIES MADE FROM SAN FRANCISCO. 


BOSTON, MASS. 





= Buildin 
Investigate our JUMBO ROD Special Columns of 
Grates or All Descrip- 
W. H. STEWART Strainers for dene 
1614 Locust Street ST. LOUIS, MO. Sewer Pipe 
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were correspondingly low because of the 
purchase of the surplus electric current. 
While the city was not owner of the local 
distributing lighting property, the citizens 
benefited through reduced rates because 
of utilizing the municipal hydro-electric 
plant. 

The opponents of municipal ownership 
in the operation of public utilities must 
receive a severe shock when they analyze 
the excellent financial showing made by 
this municipal plant, operated by John 
W. Pray, superintendent of the municipal 
water and hydro-electric plant. The net 
profits are so large that the municipality 
is in grave danger of being charged with 
profiteering. 

The dam is 412 ft. wide, 18 ft. above 
bed rock and is a reinforced concrete 
structure. The project was built under 
contract following the plans and super- 
vision of Burns & McDonnell, Consulting 
Engineers of Kansas City, Mo. The engi- 
neers also conducted a bond campaign 
under the auspices of the Commercial Club 
and at public meetings, illustrated lectures 
were given, describing fully all of the 
features of the proposed development. 
Four years ago the project was placed in 
operation. It is gratifying to know that 
the return on the investment exceeded the 
claims made by the engineers during the 
campaign for the bonds. 

The turbine and generators are in dupli- 
cate, with total capacity of approximately 
2000 H. P. The entire cost of the project 
was $160,000. The bonds are for 25 years, 
bearing 4% per cent interest. Of the 
$160,000, $100,000 was raised by bond issue 
and the balance of the $60,000 used for 
construction was paid out of the earnings 
from the municipal water works plant 
where a portion of the electricity is used 
for the operation of the pumps. 

The gross revenue, operating expenses 
and net revenue from April, 1920, to April, 
1921, are as follows: 


Gross Expenses Net 
ares $2,854.03 $1,741.16 $1,112.87 
eee 3,806.41 815.80 2,990.61 
Se cutee ews 4,254.27 685.07 3,569.20 
Pn aicsamane 3,710.86 1,064.80 2,646.06 
a ea 3,372.06 1,603.23 1,768.83 
September ... 4,179.13 909.37 3,269.76 
October ..... 3,324.03 935.37 2,388.66 
November ... 4,535.70 1,539.33 2,996.37 
December ... 3,769.28 645.50 3,123.78 
January ..... 3,967.76 710.37 3,257.39 
February ... 3,788.83 665.44 3,123.39 
MAPCR ccccce 3,968.61 978.64 2,989.97 





$45,530.97 $12,294.08 $33,236.89 

The above gross revenue shows a gross 
return on the investment of about 30 per 
cent. Allowing a depreciation on the as- 
sumed life of the dam as 60 years, at 3 
per cent, and a depreciation of 3 per cent 
with the life of 25 years on machinery 
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and power equipment, the total annual de- 
preciation fund is $2,220. The sinking 
fund for discharging the entire original 
investment in 25 years amounts to an an- 
nual sum of $4,320; the bond interest at 
41% per cent amounts to $7,230, giving a 
total, including operating expenses, of 
$13,740. 

Total of interest, depreciation, 

sinking fund and operation. . .$26,034.08 

which deducted from the gross 

revenue of $45,530.97, leaves 

a net clear profit of.......... $19,496.89 

or a net revenue of 12.18 per 

cent on the total investment. 

The question naturally arises as to how 
many privately-owned undertakings are 
able to show better than 12 per cent net 
on the investment. At this rate of re 
turn, the city will have the project en- 
tirely free from debt before the expiration 
of the bonds and toward the close of the 
period at. which the bonds will expire, 
on account of reduced interest and sink- 
ing fund, the project will be paying the 
city over 20 per cent net on the invest- 
ment. All of this is accomplished in spite 
of selling the surplus electric current at 
the very low rate of 0.085 cts. per kilowatt 
hour and the water works pumping plant 
is charged for its current at the rate of 
le kilowatt hour for power used there. 


In view of the splendid investment by the 
City of Fort Dodge, other cities through- 
out the country should not hesitate to un- 
dertake and develop their own valuable 
water powers. Many projects of equal 
merit to the one at Fort Dodge lie unde- 
veloped and while private companies are 
clamoring for high rates and are having 
a struggle to get funds for financing these 
projects, the municipalities themselves 
should utilize their own credit and de- 
velop these industries. It is of interest 
to see that the City of Fort Dodge utiliz- 
ing its own credit borrows its money at 
4% per cent for this development and a 
private company would have undoubtedly 
had to pay at least twice this rate for 
funds to carry out the same development. 
This difference between the credit of the 
city and credit of the private company, 
itself, makes the rates of many privately- 
owned light and power plants 30 to 50 
per cent higher than they otherwise would 
be. By reason of having power available at 
a low rate a strong inducement exists for 
securing new industries. The lake formed 
above the dam has transformed Fort 
Dodge into a pleasure resort now enjoyed 
by thousands, so both from the standpoint 
of pleasure and profit, it is a decided suc- 
cess. 
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Don’t Blame the Well 


In most cases we find that the well is not as poor as it is thought 
to be. It is more often a wrong method of pumping. 


Harris Air Lift System has saved the drilling of hundreds of 
wells. It saves endless expense and trouble, because it does not 
get out of order and requires no repairs; therefore no mainte- 
nance expense. Write for free booklet, ‘‘Pumping Efficiency,’”’ 
containing valuable data and facts pertaining to well pumping 
installations. 


HARRIS AIR PUMP COMPANY 


421 West South Street Indianapolis, Indiana 








: Grand Prize P -Pacifi 
New Automatic Cement Tester — ssemorore:t.rsrece ters 
Manufacturers of Cement, Concrete, Brick and Road Material 
Testing Machines and All Auxiliary Laboratory Apparatus 


TINIUS OLSEN TESTING MACHINE CO.  ,500,.North Treltth Se. 


SEWER PIPE — FIRE BRICK 


Flue Linings — Wall Coping — Steam Line Conduit — Sewage 


Disposal Tanks — Fire Clay Meter Boxes 
IN STRAIGHT OR MIXED CARS. Manufactured of OHIO RIVER FIRE CLAY. 
CANNELTON SEWER PIPE CO., Cannelton, Ind. 
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ter Works Equipment 


Service 


If in the market for any of the following water works equipment, 
so indicate by check marks, mail this page to Municipal and County 
Engineering, 702 Wulsin Building, Indianapolis, and price quotations 


—Air Compressors 
—dAir Lift Pumps 
—Ash Handling Mach’y 
—Backfillers 

—Brass Goods 
—Chimneys 

—Chloride of Lime 
—Chlorinators 


—Coal Handling Ma- 
chinery 


—Concrete Hoisting 
Equipment 


—Concrete Tanks 
—Condensers 
—Conduit Rods 
—Cranes, Locomotive 
—Cranes, Traveling 
—Curb Boxes 

—Curb Cocks 
—Derricks, Pipe Laying 


—Derricks, Steel Port- 
able 


—Drinking Fountains 


—Dry Feed Chemical 
Apparatus 


—Engines, High Duty 
—Engines, Gas 
—Engines, Oil 
—Engines, Pumping 
—Explosives 


—Fence, Iron 


and descriptive literature will be forwarded to you. 





—Fittings, Wrought 


—Filter Equipment 
—Gates, Sluice 


—Gauges, Recording 


—Gauges, Steam 
—Gauges, Water 
—Goose Necks 
—Hydrants, Fire 
—Indicator Posts 
—Lead | 
—Leadite 

—Lead Furnaces 
—Lead Wool 
—Leak Indicators 
—Liquid Chlorine 
—Lime 

—Meter Boxes 
—Meter Couplings 
—Meter Testers 
—Motor Trucks 
—Motors, Electric 
—Oil, Lubricating 
—Pipe, Cast Iron 


—Pipe Cutters 
—Pipe, Lead-Lined 
—Pipe, Steel 


—Pipe, Wrought Iron 


—Pipe, Wooden 
—Pitometers 
—Pumps, Air Lift 


—Pumps, Boiler Feed 


—Pumps, Centrifugal 
—Pumps, Deep Well 
—Pumps, Steam 
—Pumps, Trench 
—Pumps, Turbine 
—Pumping Engines 
—Service Boxes 
—Soda Ash 
—Specials, Cast Iron 
—Standpipes 

—Steam Boilers 
—Steel, Reinforcing 
—Sulphate of Alumina 
—Tamping Machines 
—Tanks, Elevated 
—Tapping Machines 
—tTrench Braces 
—tTrenching Machines 
—Valve Boxes 


—Valve Inserters 


—Valves, Gates 


—Valves, Pressure Reg- 
ulating 


—Water Main Cleaners 


—Water Meters 


—Water Softening 
Plants 


—Welding Apparatus 
—Well Drills 

—Well Screens 
—Well Strainers 
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Engineers’ and Contractors’ Directory 











JOHN W. ALVORD :: CHAS. B. BURDICK 


Consulting Engineers 
Water Supply Sewerage Water Works 
HARTFORD BUILDING, CHICAGO, ILLINOIS. 


DOW & SMITH 
CHEMICAL ENGINEERS 


Consulting Paving Engineers 


A. W. DOW, Ph. B., - Mem, Amer. Inst. Ch. Engrs. 
F. P. SMITH, Ph. B., - Mem.'Amer. Soc. Civil Engrs. 


Asphalt, Bitumens, Paving, Hydraulic Cemcat, Engineering Materials 
131-3 E. 23rd Street NEW YORK CITY 























THE AMERICAN APPRAISAL 
COMPANY 
A QUARTER CENTURY OF SERVICE 
MILWAUKEE — CHICAGO — NEW YORK 


APPRAISALS RATE INVESTIGATIONS 
FINANCIAL REPORTS 


FARGO ENGINEERING CO. 
ENGINEERS 


Water Supply. Steam and Hydraulic Power 
Plants. Advice as to Reduction in Operating 
Costs. Reports and Estimates for Bond Issues. 


212 W. Cortland St. Jackson, Mich. 








Wm. Artingstall 
Civil Engineer 
WATER SUPPLY SEWERS SEWAGE DISPOSAL 


Old Colony Building Chicaga 


WALTER H. FLOOD & CO. 
PAVING LABORATORIES 


Plant and Street Inspection. Testing and In- 
spection of Materia 
Offices: 22 Quincy St. Laboratories: 742 E. 39th St. 
CHICAGO, ILL. 











CHAS. BROSSMAN 
CONSULTING ENGINEER 
Water Supply. Sewerage and Disposal. Lighting 


Plants— Supervision of Construction and Reduction 
in Operating Cost. Appraisals—Expert Testimony. 


Farley Gannett § Theodore E. Seelye Samuel W. Fleming, Jr. 


GANNETT, SEELYE & FLEMING, Engineers 


204 Lecust St. 10th Floor Ariel Bidg. Randolph " 
Harrisburg, Penna. Erie, Pcnaa. — 4 


All branches of Municipal Engineering, including Cit 
Planning, Paving, Water Works, Sewers, Sewage Disposal, 
Preliminary Reports and Estimates of Cost for Bond Is- 


sues. Valuation of Public Utilities for Rate Making and 

















SEWERAGE 
KELSEY BUILDING GRAND RAPIDS, MICH. 





Merchants Bank Bldg. INDIANAPOLIS, IND. Purchase. Water and Sewage Analysis. 
Nicholas 8 Hil Jr 8. F. Ferguson 
BURD & GIFFELS HILL &6 FERGUSON 
CONSULTING ENGINEERS 
CIVIL ENGINEERS WATER SUPPLY—SEWAGE DISPOSAL—= 
POWER DEVELOPMENTS WATER SUPPLY HYDRAULIC DEVELOPMENTS. 


Reports, Investigations Valuations Rates. Design 
Construction. Operation. Management. 
Chemical and Biological Laboratories. 


132 E. 19th Street New York City 











CHICAGO PAVING LABORATORY 
L. Kirschbraun H. W. Skidmore 
CONSULTING and INSPECTING ENGINEERS 
PAVEMENTS and PAVING MATERIALS 


Consultation, Design, Specifications, Reports, Testing, 
Inspection and Research. 


160 North Wells Street CHICAGO 


J.W. HOWARD 
CONSULTING ENGINEER 


ROADS AND PAVEMENTS 
Laboratory Analyses and Tests. Specifications improved. 
Expert in Valuation and Litigation. 32 years’ experience. 

1 Broadway NEW YORK CITY 








CITY-WASTES DISPOSAL CO. 


(Organized from Staff of Col. Geo. E. Waring, Jr.) 
Consulting Engineers. Specialists in Drainage, Sewerage 
and Sewage Disposal. Preliminary Investigations and 
Estimates, Surveys, Plans and Supervision. 
Sanitary Examinations and Reports. 


45 Seventh Ave. NEW YORK. 














ROBERT W. HUNT & CO., Engineers 


Inspection — Tests — Consultation 


PAVING MATERIALS, CAST IRON PIPE, 
STEEL AND CEMENT 


Chemical Cement and Physical Laboratories 
2200 Insurance Exchange CHICAGO, ILL. 
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SAM L. JONES, Consulting Engineer 
PAVEMENTS and ROADS 


Specifications, Estimates and Cost Systems 
807 Second Nat'l Bank Bldg. CINCINNATI, OHIO 


Testing, Consultation, Bitumens, Paving, 
Inspection, Specifications, Asphalts, Road Oils. 


ISAAC VAN TRUMP 
ENGINEERING CHEMIST 








W. G. KIRCHOFFER 
Sanitary and Hydraulic Engineer 


Water Purification Sewerage 
Land Drainage 


MADISON, WIS. 


Water Supplies 
Sewage Disposal 


22 N. Carroll St. 








. ALEXANDER POTTER, C. E. 
HYDRAULIC ENGINEER AND SANITARY EXPERT 
50 Church St., New York City 
Sewerage and Sewage Disposal, Water Supply and 
Purification, Water and Electric Power. 
Valuations of Existing Plants where MUNICIPAL OWNER- 


SHIP is Contemplated— Expert Testimony— 
Plans and Estimates, 








JAMES P. WELLS, EBxBRAUHIC 
Surveys, Estimates of Cost of Proposed Work, Reports 
on New Improvements, Preparation of Plans, Supervision 
of Construction, Dams and Reservoirs, Pipe Lines, Fil- 
tration Plants, New Water Supply Systems, Hydro-Elec- 
tric Power Plants. 

Main Office, 249 Cutler Bidg., Rochester, N. Y. 
Chicago, If. New York City. Knexville, Tenn. Toronto, Gat. 








CHLORIDE OF LIME 


FOR PURIFYING WATER 


PENNSYLVANIA SALT MANUFACTURING CO. 
Widener Building PHILADELPHIA, PA. 











ASTRID S. ROSING, Inc. 
Sewer Pipe—Drain Tile—Steam and Electric 


SLUICE GATES 


Sheer, Flap and Butterfly Valves 








Trenching for Water Mains, Shallow Sewers or 
Drainage, by lineal foot or by day. 
Machine—Buckeye, gasoline driven, cutting two 
feet by six feet. 








SULLIVAN, LONG é HAGERTY 
GENERAL CONTRACTORS 


Builders of Sewer Systems and Water Works Plants 
Home Office, BESSEMER, ALA. 





, 1+ eg : FLEXIBLE JOINTS 
Conduits—Building Tile—Fire Brick 
Harris Trust Building, CHICAGO, ILL. COLDWELL-WILCOX Co. 
South Water St. NEWBURGH, N. Y. 
HERMAN STENSRUD 
MARQUETTE, MICHIGAN. DIRECT OXID ATION 


PROCESS 


Apparatus for carrying out this 
Process for Sewage and Water 
Treatment supplied upon Engi- 
neers’ specifications. 


DIRECT OXIDATION PROCESS CORPORATION 
15th and Lehigh Ave. PHILADELPHIA, PA. 











What Do You Want to Buy? 


If you want to be relieved of the annoyance 
of extensive correspondence and calls from 
salesmen who do not understand your 
needs, just write a brief letter to us stating 
your requirements and we shall immedi- 





DETROIT FILTRATION PLANT 
Kee LARGEST IN THE WORLD 
FLOWER HYDRAULIC AND HAND 


at TA TCLITV NE) OPERATED VALVES, SLUICE GATES, 
SPECIALS, ETC., 

ASE USED THROUGHOUT THIS 

SIX MILLION DOLLAR PLANT. 




















ately place you in touch with the manu- STANDARD AND HIGH PRESSURE | CAST IRON, STEEL AND BRASS 
facturer best qualified to serve you. FIRE HYDRANTS VALVES 
SLUICE GATES _/ FILTRATION SPECIALS 
Municipal and County Engineering Ser aa tas Gaon CAST IRON ANO STEEL 
Wulsin Building Indianapolis MACHINES 
FABRICATED STEEL PIPE GRAY IRON CASTINGS 
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Construction News and Equipment 








CAREFULLY PLANNED LAYOUT 
SPEEDS CONSTRUCTION ON 
NORTH —" ROAD 


A carefully planned construction plant 
layout has speeded up the construction 
of State-Aid Project No. 510, Guilford- 
Forsyth Counties, located between High 
Point and Winston-Salem, N. C., and the 
contractor is making unusually good prog- 
ress on the work, says the North Carolina 
Highway Bulletin. 

Royer-Ferguson Company, Inc., of Roan- 
oke, Va., have the contract for the con- 
struction of this highway and began work 


the work. Arriving by rail, the sand and 
stone is unloaded directly from the hopper 
cars into pits beneath the tracks, while 
the cement is unloaded into the ware- 
house. A “Brownhoist” 15-ton revolving 
locomotive crane is used to transfer the 
sand and stone from the unloading pits 
to the stock piles, or into the storage bins, 
as necessity may demand. These bins 
have a capacity of 100 cu. yds. of material 
and are fitted with automatic chutes for 
measuring the proper quantity of aggre- 
gates. 
Hauling Materials 

The contract for hauling the raw ma- 
terials from the proportioning plant to the 
job was sublet to a local transfer company 

















FIG. 1—CENTRAL PROPORTIONING PLANT ON CONCRETE ROAD CONSTRUCTION 
BETWEEN HIGH POINT AND WINSTON-SALEM, N. C. 


on July 11th. Approximately $428,000 will 
be expended in the building of this project 
which embraces 10.59 miles of road, the 
construction being of plain concrete, 18 ft. 
wide, 6 in. thick on the edge, and 8 in. 
thick in the center. 

By closely coordinating the operations 
of the various units of his outfit the con- 
tractor is making steady progress on the 
job, averaging about 1% miles per month, 
and expects to finish his. contract well 
within the specified time limit. 

Central Proportioning Plant 

All materials are proportioned at a cen- 
tral plant which is located adjacent to a 
railroad siding in High Point and which 
is about 1 mile from the beginning of 


on a per-ton-mile basis. The entire dis- 
tance to be covered is over the paved 
streets of the town which made the use 
of rubber tired trucks imperative. “Acme” 
trucks, each pulling a “Troy Trailer,” are 
used in transferring the proportioned ag- 
gregates and the method is proving very 
satisfactory. Each truck carries three 
“Lakewood” steel batch boxes, having an 
individual capacity of 22 cu. ft. of dry 
material, while the trailers are loaded 
with four similar boxes. Upon arrivel at 
the proportioning plant the batch boxes 
on the truck are loaded with the correct 
proportion of cement from the warehouse; 
the truck is then detached from the trailer 
and turns, coming under the chutes of the 
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storage bins. At the same time the boxes 
on the trailer are being loaded with ce- 
ment, those on the truck are being filled 
with correctly proportioned aggregates. 
Following this operation the truck is 


again connected to the rear end of the 
pulls 


trailer and the latter under the 
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driven under the gantry and by means 
of a chain hoist the boxes are transferred 
to the cars of the industrial train, an 
empty box being conveyed from the car 
to the truck at the same time. As soon 
as the loaded boxes on the truck have 
been placed on the cars the trailer is 








FIG. 2—LOADING TRUCK AND TRAILER FROM STORAGE BINS. 


chutes of the storage bins where the 
trailer is loaded with stone and sand. This 
method eliminates the necessity of revers- 
ing the trailer, which is fitted with a 
drawbar in each end, thus reducing the 
time required for loading, averaging at 
the present time about 4 minutes. 

As previously stated, there is a haul 
of approximately a mile between the cen- 


pulled under the gantry to be unloaded, 
and the truck is detached and after be- 
ing turned, is again attached to the rear 
end of the trailer, ready for the return 
trip to the proportioning plant. By the 
installation of an “Ingersoll” air-hoist, 
which the contractor has on the ground, 
the number of men required at the gantry 
will be reduced from 6 to 2 while the 











FIG. 3—TRANSFERRING BATCH BOXES FROM TRUCK TO INDUSTRIAL TRAIN. 


tral proportioning plant and the begin- 
ning of the project but as it is entirely 
over paved streets the distance is cov- 
ered very quickly by the trucks. 
Industrial Railway 

Fig. 3 shows the method of transferring 
the batch boxes from the trucks to the 
industrial railway. The loaded truck is 


operation of changing the boxes will be 
hastened. One and one-half miles of track 
are available for the industrial railway, 
which parallels the job, and when this 
limit is reached the gantry will be moved 
forward on the new pavement and the 
track laid ahead of it. By the time this. 
move is necessary the pavement will have- 
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cured sufficiently to bear traffic and the 
materials from the proportioning plant 
will be hauled over it. 

Three trains, 2 of 8 cars each and 1 
of 6 cars, are used at present in supply- 
ing the mixer with materials from the 
transfer point, this number to be in- 
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cars and runs ahead on the main line to 
a point past the switch of the siding ahead 
of the mixer. By the time that the third 
train, consisting of 6 cgrs, which has been 
standing on the siding, is shifted back op- 
posite the mixer the 2 cars previously 
dropped by train No. 1 have been emptied 








FIG.4A—ANOTHER VIEW AT THE TRANSFER POINT. 


creased if found necessary. Each car car- 
ries two batch boxes, making 16 batches 
to the train. Motive power is furnished 
by “Burton” 5-ton industrial, gasoline 
driven, locomotives. The movements of 
the trains have been carefully timed so 
as to furnish a constant supply of ma- 
terial to the mixer at the same time 
avoiding an over-supply. Two sidetracks 


and these are coupled to train No. 3 and.’ 
the train run back to the siding near the 
loading point where it remains until train 
No. 2 is started to the mixer. As soon 
as the former train is clear of the mixer 
the first train backs down and is unloaded 
after which it runs up into the siding and 
awaits the arrival of train No. 2. This. 
system supplies a steady flow of materials. 
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FIG. 5—A VIEW OF THE INDUSTRIAL RAILWAY EQUIPMENT. 


are included in the layout, one at the 
transfer point and the other ahead of the 
mixer. After being loaded, the first train 
of the day pulls up with the mixer, while 
the second is run out of the side track 
near the gantry and down to the transfer 
point to be loaded. Upon arriving at the 
mixer the first train cuts off the two rear 


to the mixer and the maximum output is 
secured. 
Concrete Mixing 

The concrete is mixed in a “Lakewood” 
type E-14 paver of 4-bag batch capacity, 
driven, as is all of the other equipment on 
the job, except the locomotive crane, by 
a gasoline engine. The batch boxes are 
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automatically unloaded from the cars and 
the contents dumped into the skip of the 
mixer by means of an ingenious derrick 
arrangement on the®front of the mixer. 
The motion of lowering the empty skip is 
transmitted through sheaves to the der- 
rick and raises a loaded batch box from 
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careful to secure forms which will insure 
a finished appearance to the roadway. By 
using “Blaw-Knox” steel forms of the 
heaviest type the contractor is enabled to 
run the “Lakewood Subgrader” ahead of 
the mixer to prepare the subgrade prior 
to laying the concrete pavement. The 














FIG. 6—UNLOADING THE INDUSTRIAL TRAIN AT THE MIXER. LAKEWOOD FIN- 
ISHER IN THE FOREGROUND. 


the car by means of hooks engaging lugs 
on either side of the car. The box is then 
swung over the skip and emptied after 
which it is swung back into position over 
the car and lowered by the action of rais- 
ing the loaded skip. . This is another point 
in the general scheme whereby the con- 


machine rests directly on the forms and 
is pulled along the subgrade by means of 
a “Kelly-Springfield” gasoline driven rol- 
ler. After being brought to grade the 
subgrade is thoroughly rolled and sprin- 
kled before any concrete is poured, and 
with the exception of the mixer, which 














FIG. 7—SPRINKLING THE SUBGRADE AHEAD OF MIXER. 


tractor has substituted_ mechanical means 
for labor. 
Finishing 

In a great deal of concrete road con- 
struction very little attention is paid to 
the forms that are used which results in 
the edges of the finished pavement pre- 
senting a ragged appearance. On this job, 
however, the contractor has been very 





furnishes its own tractive power, no haul- 
ing is done on the subgrade after it has 
been prepared to receive the concrete. 
Still carrying out the idea of using 
modern equipment and doing away with 
labor the contractor is using a “Lakewood 
Finisher” to give a smooth, easy riding 
surface to the pavement. This machine 
also travels along the steel forms. 
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Curing 
After the pavement has been finished 
it is kept covered for 24 hours with strips 
of burlap, thoroughly saturated with water 
to prevent too rapid drying. At the end 
of this time, the pavement is covered with 
a layer of earth which is also kept sat- 
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Mr. J. M. Hobbs, inspector, who is on the 
enginecring staff of Mr. John D. Waldrop, 
District Engineer, in charge of all work 
in the Fifth District. 

To summarize, a more complete equip- 
ment or a more carefully planned layout 
for a job of this kind is not to be found 








FIG. 8—LAKEWOOD FINISHER USED oe SMOOTH SURFACE TO FINISHED 


PAVE 


urated for a period of 21 days or longer, 
after which it is cleaned off and the road 
opened to traffic. 

Throughout the entire job a spirit of 
co-operation has seemed prevalent and a 
more smoothly functioning organization 
is seldom seen. Mr. R. Stuart Royer, 
president and general manager of the con- 
tracting firm, a civil engineer of wide ex- 


in North Carolina and it is a credit both 
to the contractor and to the engineer of 
the Lakewood Engineering Company who 
planned it. If the job is completed in 
the same careful manner in which it has 
been started, and there is no reason to 
doubt but that it will be, this road will 
be one of the best, if not the best, exam- 
ples of plain concrete highway construc- 





. 








FIG. 9-LAKEWOOD SUBGRADER USED TO SHAPE SUBGRADE AHEAD OF MIXER. 


perience, has established an office in High 
Point and spends the major portion of 
his time on the work. The superinten- 
dent, Mr. Oates, has had long experience 
in this line of work. Representing the 
State Highway Commission on the job are 
Mr. J. W. Mills, resident engineer, and 


tion to be found in the State. By reason 
of its location, between two of the most 
progressive cities of North Carolina, it 
will be called upon to bear heavy traffic 
and will thus afford an opportunity for 
further study of the life and wearing 
qualities on concrete highways. 
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Contracts Awarded 








ROADS AND STREETS 


Ariz., Phoenix—Twohy Bros. Co., Phoenix, 
awarded contract for improving portions of Wash- 
ington St. involving 29,137 sq. yds. paving at $2.92 
yd.; 29,233 sq. yds. grading at 30c yd.; 11,048 lin. 
on comb. curb and gutter at $1.50 ft. and incidental 
items. 


Ark., Dermott—Oliver Constr. Co., Litle Rock, 
awarded contract to build graveled pike - from 
$550,000 to Nordman, 9 miles, at betw. $100,000 and 

0, 4 


Cal., Bakersfield—Rogers Bros. Co., 350 Merrick 
St., Los Angeles, awarded contract for paving 
with conc. 5.78 miles on Reward Rd., from Mc- 
Kittrick, northwest in Rd. Imp. Dist. 15, at $288,700. 


Cal., Los Angeles—W. D. McCray, 424 Am. Bank 
Bldg., awarded contr. for impvt. of Coringa Drive 
at $36,796; E. A. Baker, 833 Edgemont St., awarded 
contract for improving Fountain Ave. bet. Hyperion 
and Sanborn Ave. at $5,049; Geo. R. Curtis, 2440 
E. 26th St., awarded contract for impvt. of 2nd 
St. at $3,636; S. M. Kerns, 1076 Cerritos Ave., Long 
Beach, awarded contract for constr. of 5.77 miles 
Harbor Truck Blvd. at $81,664; A. E. Burns, 407 
H. W. Hellman Bldg., awarded contract to grade, 
gravel and oil streets; also constr. cem. curb, walk 
and gutter im 60-acre tract now being subdivided 
bet. Santa Barbara Ave. and 39th St. 

Cal., Los Angeles—E. L. Garretson & Son, 1346 
Fairfax Ave., awarded contract for paving with 
cone. Firey Ave. from Covina Blvd. to Foothill 
Blvd., about 1 mile, Rd. Impvt. Dist. 172, at $16,- 
000; Geo. R. Curtis, 2440 E. 26th St., awarded con- 
tract for improving 5th St. bet. Norton Ave. and 
132 ft. west, at $1,662; G. T. McLain, 1184 N. 
Berendo St., awarded contr. for improving Merwin 
St. betw. Marathon and Kent, at $5,041; V. C. 
McLain, 227 E. Diller St., Watts, awarded con- 
tract fro grading and constructing cem. curb, walk 
and gutter on Alma St. —st St. to Mich. Ave., 
Rd. Imp. Dist. 202, at $3,745; S. M. Kerns, 1076 
Cerritos Ave., Long Beach, awarded contract for 
grading, and constructing disint. granite base and 
culverts and bridges on 5.77 miles Alameda St. 
bet. Compton and Wilmington, at $81,664. 

Cal., Sacramento—Lee Moor Constr. Co., 402 Two 
Republics Bldg., El Paso, Tex., awarded contract 
for paving with conc. 7.4 miles Coast State Hwy., 
Los Angeles Co., betw. Las Flores Canyon and 
Santa Monica, at $206,739. 
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Cal., San Bernardino—W. D. Bohan, awarded 
contract for paving 2nd St. from Carter to K Sts. 
and on portion of K St., about 28,809 sq. ft., with 
4-in. conc. at 17.2c sq. ft.; E. W. Seccombe, 
awarded contr. for paving 16th St. from B to E 
1 ae 73,548 sq. ft. with 4-in. conc. at 16.7c 
sq. ft. 

Daytona—Atlantic Bithulithic Co., Rich- 
mond. Va., awarded contract to construct 120,000 
sq. yds. paving and sewers. $100,000. 

Fla., Live Oak—J. Y. Wilson, Jacksonville, 
awarded contract for road work at $255,033; Clay- 
ton and Mitchell, awarded contract for various 
drainage and construction projects for approx. 
$100,000. 

Fla., Tallahassee—Following contracts let for 
road work: Clayton and Mitchell, Thomasville, Ga., 
awarded contracts on fed. aid projects 11, 21, 22, 
23 and 24 which involve draing. structs, covering 
abt. 50 miles road in Duval, Nassau, Baker and 
Columbia counties at total cost of $9,968; also 
contr. for draing. constr. on projects 26 and 32 
covering 21 miles thru Columbia and Alachua Cos., 
at $47,322; Luten Bridge Co., York, Pa., contrs. 
for draing. constr. on proj. 33, 12% miles, at $26,- 
534, in addn. to awards for other drainage structs. 
in Volusia county from DeLeon Springs to Putnam 
Co. line, at $26,219; Florida Engrg. & Constr. Co., 
Oviedo, contr. for draing. constr. on proj. 18, 
nearly 13 miles, at $19,789; J. D. Donahoo, Perry, 
contr. for excavation of draing. canals at Chocta- 
watchee River brdg. at $32,000; W. P. Kennedy, 
Quincy, contr. for timber brdg. near Lloyds, Jef- 
ferson Co. at $3,837. 

Fla., Tarpon Springs—J. B. McCrary Engrg. Co., 
Atlanta Ga., awarded contract for paving 4 miles 
of streets, brick, at $236,000. . 

Fla., Titusville—Maule Paving Co., Ojus, Fla., 
awarded contract to construct 15 miles of road 
at $120,000. 

Ga., Savannah—City Council let following paving 
contracts: Pritchard, Raines & Hazlehurst, at $70,- 
000, to pave Dale Ave., 10,946 sq. yds. oil street 
asph. at $27,940; Houston St. 13,000 sq. yds. conc. 
at $34,397; 37th St. 4,200 sq. yds. conc. at $9,450; 
Dixon Constracting Co. at about $5,000 to pave 
portion of President, Clifford and other streets. 

Iida., Ontario—Hauser Constr. Co., awarded _con- 
tract for 15 miles grading on Oregon Trail Hwy. 
from point opposite Weiser on Ore. side to Baker 
Co. line, at $106,000. 


ill., Moline—Victor McLain, E. Moline, awarded 
contracts for paving 8th and 9th Aves. for dist. 
of 22 blocks, at $100,896, also paving of Third Ave. 
to city limits at $11,019. Material to pve used is 
reinf. concrete and work will begin this winter 
if weather continues favorable. 
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ill., Springfield—Webber & Co., Ionia, Mich., 
awarded contract by St. Div. of Highways, for 
constr. of 12.33 miles hard roads in Bureau Co., 
at $359,906. 

ill., Springfield—N. C. Finley Constr. Co., Hoopes- 
ton, awarded contr. for constr. of hard road con- 
necting Springfield and Jacksonville, at $273,800 
without cement and average cost with cement at 
$28,500; Shidler Constr. Co., Kankakee, awarded 
contract for 5.19 miles of roads in Jefferson Co., 
— per mile without cement or $116,139 for 


Ind., Terre Haute—Carpenter Construction Co. 
awarded contract for constr. of road (Charles F. 
Hill Road). _Est. cost of work $130,000. Work will 
start in spring. Type: brick. 

Ky., Frankfort—Following contracts for road 
work let by State Rd. Department: Ohio River 
road contracts, McCracken and Livingston Cos., 
(in former 2 4/10 miles Kentucky rock asph.) to 
M. E. Stone & Co., Madisonville, at $26,621; 
Smithers, Ellis" and Costellow, Knoxville, Tenn., 
contr. for grading and draining 12 miles in latter 
county, at $58,703; M. E. Stone & Co. contr. for 
7 miles in Trigg and Christian Cos. at $81,095. 
Road is to have gravel surface. 

Ky., Hopkinsville—State Hwy. Comn., Frankfort, 
let contract to M. E. Stone & Co., Madisonville, 
Ky., at $81,095 to improve 7 mile sec. of Cadiz- 
Hopkinsville Rd. Christian and Trigg counties. 

Mich., Marquette—G. P. Scharl, Muskegon, 
awarded contract for grading and draining constr. 
of 11% miles Baraga Trunk Line St. Rd. 35-5C, 
Ishpeming Twp., at $175,387. 

Mo., Monticello—W. A. Ross, Kansas City, Mo., 
——- — a. of 8.37 miles State 

- from Canton southward and westward, Lewi 
Co., FAP 38, at $85,827. — 

Mo., St. Joseph—Moritz & Oren, Effingham, IIL, 
awarded contract for 6.639 miles St. Rd. from St. 
rer to Dearborn, Buchanan Co., FAP 180, at 


N. M., Santa Fe—Following contracts let by 
State Hwy. Comn.: W. T. McClure, Magdalena, 
N. M., awarded contract for FAP 57, Chaves Co., 
14. 242 miles, at $44,350, exclusive 10% for con- 
tingencies for engrg.; J. Stryker Constr. Co., 
East Las Vegas, N. M., awarded contract for 
FAP 63, Curry Co., 13,024 miles, at $87,445, ex- 
clusive of 10% for engrg. and contingencies. 

N. C., Bayboro—Union Paving Co., Phila., Pa., 
awarded contract to construct 12.03 miles roadway 
in Pamlico Co. from Craven Co. line to Bayboro, 
at $263,022. 

m. ¢., Charlotte—-Blythe Bros. awarded contract 
to pave 14 miles of streets at about $525,000. 

N. C., Graham—Elliott-Sholes Co., Durham, 
awarded contract by State Hwy. Comn. for constr. 
of 5.22 miles hard surface road from Trollingwood 
to Orange Co. line, Topeka surfacing on concrete 
base, project 564, Alamance Co., at $140,115; also 
contract at $334,294 for 11.70 mi. hard surf. rd. 
from Gibsonville toward Greensboro, Topeka sur- 
facing on conc. base, proj. 532, Guilford Co.; also 
contract in conjunction with R. E. Boggs, Spar- 
tanburg, S. C., for constr. of 10.24 mi. hard surf. 
rd. from Lexington to Rowan Co. line, Topeka sur- 
facing on conc. base, proj. 525, Davidson Co. at 
$292,958. 

N. C., Goldsboro—Union Paving Co., Philadelphia, 
Pa., awarded contr. to constr. 10.01 miles roadway, 
Wayne Co., from Goldsboro to Lenoir Co. line, at 
$268,357. 

N. C., New Bern—Union Paving Co., Phila., Pa., 
awarded contract to construct 9.93 miles roadway, 
Craven Co., from New Bern toward Morehead City, 
at $246,078, and $16,609 for structures. 

N. C., Newton—Union Paving Co., Philadelphia, 
Pa., awarded contract for 10.85 nsiles hard surf. 
road in Catawba Co. betw. Newton and Burke Co. 
line, at $322,040; Topeka with conc. base, proj. 622. 

N. C., Raleigh—Contracts for a million dollars 
worth of hard surfaced hwys. constr. in 4 counties 
let by State Hwy. Comn.: work in Wayne (10 
miles Topeka asph.), Craven (10) and Pahlico (12) 
will be done by Union Paving Co., Philadelphia; 
West Construction Co., Kinston, will build road in 
3reene Co. (6.7 miles). 









MUNICIPAL AND COUNTY ENGINEERING 27 


N. C., Snow Hill—West Construction Co., Kins- 
ton, N. C., awarded contr. to construct 6.81 miles 
roadway, Greene Co., at $196,446. 

N. C., Statesville—R. M. Hudson Co., Salisbury, 
awarded contract for 10.59 miles hard surf. road in 
Iredell Co. betw. Shepherd and Statesville, Topeka 
surfacing on conc. base, proj. 639, at $332,544; 
structures to Luten Bridge Co., Knoxville, Tenn., 
at $19,181. 

N. C., Washington—P. G. Ligon & Co., Baltimore, 
and Robt. G. Lassiter, Oxford, N. C., awarded con- 
tracts to constr. brick and sheet asph. paving, 
30,000 sq. yds., at $197,000. 

Okla., Bartlesville—Hamilton Construction Co. 
awarded contract to construct 25,000 sq. yds. conc, 
pavement at $100,000. 

Okla., Bartlesville—Bartlesville Construction Co. 
awarded contr. for paving 12 streets and 24 alleys, 
at $91,500. 

Okla., Okmulgee—A. M. Ammerman, Wichita, 
Kans., awarded contr. for constr. of an 18-ft. road 
so. from Okmulgee to Henryetta, 12 mi., at $411,000. 

Okla., Pauls Valley—Standard Paving Co., Tulsa, 
awarded contract for paving N. Pine St. at $72,671. 

Ore., Baker — Copenhagen’ Brothers, _ local 
awarded contract for bldg. river section of Baker- 
Cornupopia Rd., at $105,641 (13.2 miles). 

Ore., Portland—Following contracts let by State 
Hwy. for road work: McAuliff & Healy, Portland, 
$16,395 for grading 7.8 miles Cow Canyon sect. 
Dalles-Claif. Hwy. Wasco Co.; Bauer & Bauer, 
Dayton, Wash., for grading and macadamizing 
Sherman Valley section Sherman Hwy. at $61,- 
218.50; Bauer & Bauer, grading and macadamizing 
7.5 miles Moro-Sherman Hwy. at $65,397. 

S. C., Beaufort—J. T. Blassingame, Greenville, 
awarded contract for grading and foundation work 
on 20.781 miles Beaufort to Pocotaligo Hwy. at 
$84,295. 

Tenn., Knoxville—Murray Constr. Co. awarded 
contract for paving Churchwell, Tarleton Sts. and 
alleys, at $100,000. 

Tex., Big Springs—Womack Constr. Co., McKin- 
ney, awarded contr. for constructing 34.25 miles 
gravel road on State Hwy. No. 1 at $250,744. a 

ex., Breckenridge — Womack Constr. 0. 
.. contract for constr. of Bankhead Hwy, 
in Stephens Co. at about $1,000,000 for stretch of 

neil 


- road. 


. inburg—W. L. Pearson & Co., Houston, 
aceite waamets to constr. 33.9 miles gravel and 
caliche rd. from Edinburg no. to Brooke Co. line 
at approx. cost of $200,000. ; 

Tex., Marshall—F. P. McElrath, Corsicana, 
awarded contract for finish Jefferson Hwy. No. 
a cxtag Cc t McKinney, 

. idland—Womack Constr. Co., NX 4 
Pn Fyn nt for constructing 26.91 miles gravel 
road on State Hwy. No. 1, at -—<" ia ae 

inney—D. H. Purvis, Ft. orth, , 
nnd nak to surface 25 miles of road, 
rock base and gravel top, at $66,000. 

Tex., Odessa—Womack Constr. a McKinney, 
awarded contract for constr. of 24.74 miles gravel 
road on State Hwy. No. 1, at $209,355. 

Tex., Palestine—Gulf Bituluthic Co., Houston, 
awarded contract by City Council for paving and 
street impvts. $250,000 bonds sold recently. Total 
amount of paving to be done here, $750,000. 

Tex., Pecos—W. E. Hamilton awarded contract 
for constr. of protion of Bankhead Hwy. from abt. 
2 miles west of Hermosa thru Toyah to Reeves 
Co. line near Kent, at $107,471. 

Tex., Sherman—T. J. Larkin & Sons, Dallas, Tex., 
awarded contract to construct gravel roads in 
Gunter, Howe and Southmayd Dists. at about 
$500,000. 

Tex., Stanton—Womack Constr. Co., McKinney, 
awarded contract for constructing 12.79 miles gravel 
road on State Hwy. No. 1 at $93,898. 

Tex., Waco—McCall-Moore Engrg. Co., Waco, 
awarded contract to pave Mary St., vitr. brick, 
$90,000. 

W. Va., Charleston—Monongahela Construction 
Co., Fairmont, W. Va., awarded contract to Proj. 
3010, Mineral Co., 10.35 miles northwestern turn- 
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pike, grading and draining only, at $70,628; Chas. 
Spindler, Kingwood, W. Va., contract for Proj. 
3003, Monongalia Co. 4 mi. Fairmont to Morgan- 
town, grading and draining only, at $62,479; 
Ronedy Constr. Co., Parkersburg, W. Va., awarded 
contract for Proj. 3005, Wood Co. 3.5 miles Park- 
ersburg-Williamstown pike, grading, draining and 
paving with concrete, at $94,936: Newark Paving 
and Construction Co., Newark, O., awarded con- 
tract for Proj. 3073, Ohio Co. 2 mi. National Pike, 
grading, draining and paving at $77,020; Hunt- 
Forbes Constr. Co., Ashland, Ky., awarded contract 
for Project 112, Putnam Co., grading, draining and 
Paving 6.45 miles Midland Trail betw. end of Proj. 
45 and point near Kanawha Co. line, bitum. pene- 
tration macadam, at $193,115; J. M. Randish & Co., 
Huntington, W. Va., awarded contract for Proj. 
3100, Gilmer Co., 2 miles Glenville-Weston pike, 
grading and draining only, at $26,776; A. L. Kicko- 
lich, Fairmont, W. Va., contract for Proj. 3004, 
Marion Co., 1.7 miles Fairmont-Morgantown Rd., 
grading and draining only, at $14,037; Kenedy 
Constr. Co., Parkersburg, W. Va., contract for 
Proj. 3040, Fayette Co. 6.8 miles Midland Trail, 
Longacre to Kanawha Falls, grading, draining and 
paving with bitum. penetration macadam at $213,- 
916; C. S. Waugh, Williamson, W. Va., awarded 
contract for grading, draining and paving Proj. 
3042, Kanawha Co., St. Albans to Putnam County 
line, 2.6 miles Midland Trail, bitum. macadam, at 
$100,382. 

W. Va., Wheellng—Newark Paving and Constr. 
Co. awarded contract for paving 4 miles of Na- 
tional Pike so. of West Alexander, at $77,020. 

W. Va., Wheeling—Kennedy Constr. Co., Park- 
ersburg, awarded contract for National Pike, Ohio 
Co., at $73,639. 

Wash., Seattle—J. L. Smith, Pioneer Bldg., 
$188 98a, contract for paving 15th Ave., N. - at 


SEWERAGE AND SEWAGE TREATMENT 


Cal., E. San Diego—Hickey & Harmon, 58 2nd 
St., San Francisco, low bidder and will probably 
be awarded contract for constr. of 29 miles of 
sewers for B. San Diego at $232,742. 

Cal., Madera—W. J. Tobin, 527 Santa Rey Ave., 
Oakland, awarded contract for constructing vit. 
Pipe sewer system, approx. 36,000 ft. and sewage 
Pumping plant, at $39,985. 

Ont., Hamilton—Following contracts for sewer 
construction awarded: Wellington St. Sec. No. 1 at 
$181,198 and Sec. 2 at $174,261 to A. Cope & Son; 
small sewer on Wellington St. to J. J. Armstrong 
& Sons at $689. 

Fla., Sarasota—J. W. Crawford awarded contract 
for $16,164 bonds, less 15% for cash, making cash 
bid $13,740. 

Ida., Caldwell—Morrison-Knudsen, Boise, awarded 
contract for construction of combined drainage and 
sewer system for North Caldwell at $50,485. 

la., Dubuque—Even-Ulrich-Staner Co., 446 Gar- 
fleld Ave., Dubuque, awarded contract for constr. 
of sewer impvts. in no. sect. of city at $30,000. 

Minn., Albany — Hammen & Co., Mankato, 
awarded contract for san. sewerage system, in- 
cluding disposal plant, at $25,519. 

Minn., Rochester—Following contracts let for 
sewers: Secs. 1, 2 and 3 to Mankato Constr. Co., 
Mankato, approx. $42,000; Secs. 4, 5, 6 and 7 to 
Wm. C. Fraser, 810 Guardian Life Bldg., St. Paul, 
at approx. $26,000. 

Minn., St. Peter—Lars Overn, St. Peter, awarded 
contract for constructing Walnut-5th-Cedar Sts. 
sewer at $19,000. 

N. C., Charlotte—Myers Constr. Co., Meridian, 
Miss., awarded contract to constr. storm sewers; 
Tucker & Laxton, Charlotte, contract to constr. 
sewers in unimproved portion of city at $36,836. 
Total cost of system, $100,000. 

Okla., McAlester—Jno. W. Roos awarded general 
contract for sewers at $31,752. 

Pa., Reading—J. M. Davenport and E. S. Fry 
(both of Chester) awarded contract for about 6 
miles of house sewers in northeast section at 
$70,000. 

Tenn., Ca.. 


Memphis—Moreno-Burkham Constr. 
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St. Louis, Mo., awarded contract to construct Bing- 
hamton san. sewer outlet main at $56,815. 

Tex., Dalhart—Gordon Constr. Co., Denver, Colo., 
awarded contract to construct sewage disposal 
plant and extend sewer system at $22,765. 


Wn., Seattle—Fiorito Bros., 650 6th Ave., North- 
west, awarded contract for installing sewers in 
E. 70th Street et al. at $52,237. 

Wn., Spokane—Standard Asphalt & Paving Co. 
awarded contract for Fifth Ward Sewer No. 13 at 
$61,600. 

Wis., Valders—W. O. Baer, Manitowoc, Wis., 
awarded contract for sewerage system at $50,000. 


WATER SUPPLY AND PURIFICATION 


Ariz., Tucson—Corbett Hardware Co. awarded 
contract at $22.15 per cwt. for furnishing city with 
2,500 ft. 2-in. water pipe f. o. b. 

B. C., Burnaby—Paige-Horsey Co., Toronto, Ont., 
PAS ee steel contr. for water works extensions at 

N. S., Halifax—Steel, brickwork and plumbing 
contracts for pumping station costing $6,100 
awarded to MacKinnon Steel Co., Ltd., Drummond 
Rd., Sherbrooke, Que., and Briggs Constr. Co., 
Metropole Blidg., Halifax, and Mitchell and Mc- 
Rae, 29 Grafton St., Halifax. 

Ont., Mille Roche—Kyer & Scott, Mille Roche, 
have general contract for constr. of ‘‘Eastman’’ 
drain at $10,000 for Cornwall Twp. ’ 

Que., Montreal—Ross & Grieg, agents for Goldie 
McCulloch Co., Ltd., awarded contract for 12- 
million gal. elec. pump for the McTavish St. reser- 
voir station at $16,842. ; 

Que., St. Lambert—Contract for conc. pipe for 
town awarded to Independent Concrete Pipe Co., 
Ltd., Huron street, Woodstock, Ont. Contract for 
laying pipe and san. sewers awarded to Leger, 
76-A Rird Ave., and Tardiff, 60 Adams St. Pro- 
ject will cost $53,000. 

lowa, Stanton—Dunnegan & Briggs, Shenandoah, 
awarded contract for extension of municipal water 
works at 28c per ft. for excav., backfill and lay- 
ing pipe. Abt. 7,200 ft. of 4-in. cast iron pipe line, 
including 8 hydrants, 11 valves and boxes and spe- 
cials, totalling 79 4-in. and 13 6-in. bells. } 

Kans., Parsons—Following contracts let: Ameri- 
can Cast Iron Pipe Co., Birmingham, Ala., con- 
tract for Sec. No. 2 (cast iron pipe) at $127,200; 
Ludlow Valve Co., Kansas City, Mo., contract for 
hydrants and valves at about $4,543. : 

Mass., Boston—National Water Main Cleaning 
Co., Inc., awarded contract for cleaning water pipes 
in N. Beacon St. Wash., etc., at $3,680. 

Mich., Grand Rapids—The Owen-Ames-Kimball 
Co. awarded contract for concrete work on new 
municipal filter plant at $174,691. 

Minn., Cloquet—Pastoret Constr. Co., 303 Sell- 
wood Bldg., Duluth, awarded contract for water 
mains, well, pumphouse, build power line, instal} 
pump and motor, at $21,886. 

Minn., McKinley—Mr. Pearson, Ely, awarded con- 
tract for constr. of new pumphouse at $2,138. 

Minn., Forest Lake—F. G. Bauer, Forest Lake, 
awarded contract for well and pumphouse at 

9 

vr. Lincoln—Following contracts let for water 
works equipment: Boilers to Murray Iron boty 
Co., Burlington, Ia., two 500-h.p. tubular, $21,300; 
Coal handling :° Y med Mfg. Co., coal con- 
yeyor, crushers, $18, . 

v“Neb., Lincoln—A. A. Dobson Co. awarded _con- 
tract for work in Water Dist. 11, at $19,975; Knud- 
son and Bruce awarded contract for Water or 
23, Northside Ave. bet. 15th and 17th Sts, a 
#19 F cleveland—Stange & Walsh Co. awarded con- 
tract for 125.000,000-gal. conc. reservoir on Baldwin 

1,824. 

— ucitson—Ole Helmey, Madison, awarded 
contract for diffing ae es. Sa ft. 
ain ditches at ¢ per runni a 
Wien, Edindurg—Gulf Machinery & Ship Supply 
Co., 2128 Strand, Galveston, Tex., awarded contrac 
by city to construct water works and power house, 
erect 60,000-gal. capy. tank with pump supplying 
150 gals. per min., approx. cost $5,000; insta 
$2,000 pump; 40x60 ft. dam and power house, wood 
constr., cone. floor, cost $16,000, 1 mi. transmission. 

D., Mobridge—Pittsburgh-Des Moines Stee} 
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Highway Construction Equipment 


Service 


If in the market for any of the following highway construction 
equipment, so indicate by check marks, mail this page to Municipal 
and County Engineering, 702 Wulsin Building, Indianapolis, and 
price quotations and descriptive literature will be forwarded to you. 


—Air Compressors 


—Asphalt Plant, Port- 
able 


—aAsphalt Plant, Rail- 
road 


—Asphalt Tools 
—Asphalt Tool Wagon 


—Bar Cutters and 
Benders 


—Bars, Reinforcing 
—Bins, Portable Stone 
—Bodies, Dump Truck 
‘—Brick Rattlers 
—Catch Basin Covers 


—Cement Testing Ma- 
chinery 


—Clam Shell Buckets 
—Contraction Joint 
—Cranes, Locomotive 
—Crushers, Stone 
—Drag Scrapers 


—Dragline Cableway 
Excavator 


—Dump Cars 


—Dump Wagons 


—Excavator, Crane 
—Elevating Graders 
—Gasoline Locomotives 
—Gravel Screener 
—Heaters, Asphalt 
—Heaters, Tar 
—Hoisting Engines 
—Industrial Cars 
—Industrial Track 
—Manhole Covers 
—Mixers, Building 
—NMixers, Hot 
—Mixers, Paving 


—Motor Trucks (1-3 
tons) 


—Motor Trucks (over 3 
tons) 


—Oil Distributors 
—Portable Conveyor 


—Portable Drilling 
Rigs 


—Pile Drivers 
—Reinforcing Steel 
—Road Drags 


—Road Forms 


—Road Graders 
—Road Mesh 
—Road Planes 
—Road Plows 
—Road Rollers 
—Road Scrapers 
—Sand Dryers 
—Saw Rigs 
—Scarifiers 
—Scrapers, Power 
—Sheet Piling, Steel 
—Skimmer, Scoop 
—Steam Shovels 
—Stone Elevators 
—Stone Screens 
—Stone Spreaders 
—Surface Heaters 
—Tampers, Road 
—Tractors 
—Trailers 
—Turntables 
—Unloaders, Car - 
—Wagon Loader 
—Wheeled Scrapers 


—Wire Mesh- 
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Co., Tuttle and S. W. 10th, Des Moines, Ia., 
awarded contract for constr. of water works plant 
system near Milwaukee bridge, 32,000-gal. capy., 
$167,850. 

W. Va., Mullens—West Va. Engrg. Co. awarded 
contract to construct water works at $60,000; in- 
stall 105,000-gal. capy. steel tank. 

Wn., Seattle—Schulz Constr. Co., San Francisco, 
awarded contract for constr. of a distributing sys. 
for Citrus Heights Irrigation Dist., Northern Sac- 
ramento Co., at $163,000. Dist. is comprised of 
30,000 acres. Work will consist of principally re- 
habilitating and enlarging existing system. Main 
line pipe will be built 5% miles in length. 

Wash., Seattle—Scalzo & Co. awarded contract 
to install water mains in 39th Ave., S. and Court 
street, at $1,879; Romano & Rosello Bros. Co., 822 
Corwin Place, contracts for water mains in Miller 
St. at $3,491; also in Harris Pl. et al. at $1,394. 

Wis., Taylor—Following contracts let for water 
works system: Tank and tower to Pittsburgh-Des 
Moines Steel Co., Tuttle & S. W. 10th, Des Moines, 
Ia.; valves, hydrants and valve boxes to Iowa 
Valve Co., Oskaloosa, Ia.; labor to Mierswa Constr. 
Co., Oshkosh; well to Bowman & McMahon, Dur- 
and; c. i. pipe to Am. Cast Iron Pipe Co., 712 
Plymouth Bldg., Minneapolis, Minn. 





Prospective Work 








ROADS AND STREETS 

Ala., Clayton—Barbour Co. 
$150,000 bonds voted. 

Ala., Tuscumbia—Bids will be asked about Jan. 
Ist by State Hwy. Dept. for constructing 4 mile 
hard surf. and 4 mile gravel roads. 225,000 avail- 
able. A. P. Henderson, Div. Ener., Montgomery. 

Cal., Arcadia—City Engr. O. A. Gierlich esti- 
mates cost of completing city’s streets at $260,000. 
Paving of important streets will be taken up first. 

Cal., Pomona—The $200,000 street impvt. bonds 
voted in Dec. have been sold at par. Sale of 
bonds will enable city to start paving campaign 
comprising abt. 13 miles of streets in business and 
residential sections. First paving will be done in 
business dist. City will pay cost of improving 
24 streets from bond issue and prop. owners half. 
Total cost, $400,000. F.C. L. Froedhe, City Engr. 

Cal., Sacramento—Expenditure of approx. $15,- 
000,000 for roads in 1922 on state hwy. work mapped 
out at conference of division engrs. T. E. Stanton, 
Asst. St. Hwy. Ener. 

Cal., San Diego—Petition referred to city man- 
ager by Com. Council to pave Penn. Ave.—Front 
to 5th Sts.—with 4-in. cone. base and one-in. 
asph. wearing surface. Engrg. Dept. reported to 
Council prelim. est. of paving and improving Grim 
and Wightman Sts.: Paving, 180,034 sq. ft.; curbs, 
6,805 lin. ft.; curb removals, 5,134 ft.: walks, 6,206 
ft.; also plans and specfs. for paving Sunset Blvd. 
from St. James Pl. to Ft. Stockton Drive. Ma- 
terial is to be Portland cem. conc. base. Prelim. 
steps taken for paving Roosevelt Memorial Dr. 
from end of Prospect St. to LaJolla to Biological 
grade. Council ordered City Engr. to prepare plans 
and specfs. for this paving. Council also plans to 
pave Encanto Hwy. 

Cal., San Francisco—Board of Pub. Wks. has 
ordered paving of Columbus Ave. and apporpriated 
$100,000 for the work. Street will be widened betw. 
Wash. and N. Point Sts. $128,683 appropriated for 
constr. of. Cliff House pavement. 

Ont., Brantford—By-law passed providing for 
raising $20,000 for purchase of road-making ma- 
chienry and appliances. H. F. Leonard, City Clk. 

Fla., Tampa—Millsboro Co. will repair Bayshore 
Blvd. and other roads; $100,000. 

Fla., West Palm Beach—City will improve streets 
at cost of $150,000; construct walks, $75,000; also 
boulevards and parks. $100,000. Bids will be ad- 
vertised about Jan. ist, 1922. 

Ga., Greensboro—Greene Co. will construct 14 
miles of Greene Hwy. from Greensboro to Watson 
Springs; $300,000 state aid. 
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ida., Idaho Falls—Congress will appropriate $1,- 
000,000. This amount, with $2,000,000 made avail- 
able by sale of hwy. bonds, will be used for impvt. 
of Idaho-Montana Hwy. and Yellowstone Hwy. in 
state of Idaho. 

la., Orange City—Plans being prepared for grad- 
ing 20 miles of No. Iowa Pike Rd., 191, FAP 22. 
Est. cost, $200,000. 

Kans., Topeka—State Highway Commission will 
authorize new road projects at once to provide 
work during winter—plan $4,000,000 highway pro- 
gram. M. W. Watson, State Hwy. Engr. Farmers 
of Leavenworth County, east of Tonganoxie, are 
requesting St. Hwy. Comn. to approve constr. of 
Victory Hwy. from Tonganoxie to east county line 
at once, so as to provide employment during the 
winter months. 

La., Monroe—Clariborne Parish plans to construct 
25 to 35 mi. of highway east and west thru parish 
from Webster to Union parishes at cost of $200,000. 
H. C. Diagre, Monroe, Hwy. Engr. in charge. 

La., Ruston—Lincoln Parish Police Jury will sell 
$700,000 road construction bonds. 

Mich., Iron Mountain—State trunk line constr. 
work contemplate 1 mile conc. paving, 20 ft. center 
of Stepheson Ave. in Iron Mtn. One mile macadam 
in Norway, road constr work and repairs con- 
templated for next year. Est. cost, $175,000. Jas. 
D. Cudlip, Co. Clk. 

Mo., Clayton—State Hwy. Dept., Jefferson City, 
Mo., will construct 7.03 miles State Rd. from St. 
Louis southward at cost of $283,599; FAP 80; 
also 6.07 miles State Rd. from Weber Rd. west- 
ward, $227, 212; FAP 78, both St. Louis Co. H. 
D. Griffith, Div. Engr., DeSoto. 

Minn., Fergus Falls—Ottertail County will ex- 
pend $300,000 on road next year. Wm. Lincoln, 
Aud. 

Mo., Jefferson City—If Fed. Aid is granted this 
state, work will start on highways costing bet. 
$2,500,000 and $3,000,000. Of this federal aid, por- 
tion of cost would be bet. $1,250,000 and $1,500,000. 
Acting Governor Lloyd reports that projects in 
seven counties of the state are ready for fed. aid 
and work can begin immediately in these impvts. 
if additional aid is granted. Counties and amts. 
include: Miss., $747,000; Harrison, $500,000; Stod- 
dard, $200,000; Dunklin, $750,000; Buchanan, $200,- 
000, and Jasper, $100,000. P c 

Mo., Marshfield—State Hwy. Dept., Jefferson City, 
will build 7.733 miles State Rd. from Rogersville 
eastward. $23,631; Webster Co. State Aid Proj. 
20.112. H. P. Mobberly, Div. Engr., Woodruff Bldg., 
Springfield, Mo. 

Neb. Nebraska City—Residents of city plan impvt. 
of 52 blocks by paving. ~ 

Nev., Reno—Federal funds now available for hwy. 
construction in Nevada amount to $3,246,000. State 
must match Fed. allotment with $415,000. On Feb. 
lst there will be $175,000 available in the high- 
way fund. Total amount available June ist of 
next year will be $438,000 or more than enough to 
match the fed. allotment. 

N. M., Santa Fe—State will begin $1,500,000 road 
constr. program, provided additional fed. aid is 
made available, as state’s share toward relieving 
unemployment. Governor M. C. Mechem. 

Ore., Portland—If prices are right State Hwy. 
Comn. will award contracts for 120.3 miles of road 
work of which includes much grading. 

Pa., Farrell—Directors of Chamber of Commerce 
have approved Mercer Co. Bond Issue of $1,300,000 
for completion of roads. 

S. C., Charleston—$1,000,000 voted for bldg. good 
highways in county. 

Tenn., Memphis—City will widen and pave streets 
at cost of $2,100,000. Wm. B. Fowler, City Engr. 

Tenn., Nashville—Board of Public Works plans 
paving 10 miles of streets. W. W. Southgate, City 
Ener. 

Tex., Austin—Close to $3,000,000 of aid for hwy. 
constr. awarded by State Hwy. Comm. at meeting 
here. 

Tex., Boston—U. S. Dist. Engr., Ft. Worth, has 
approved plans for constr. of 12.3 miles 12-ft. gravel 
road on Hwy. No. 1 and 8, Bowie Co. Est. cost 
$165,000. O. B. Pirkey, Co. Judge. Bew Boston; 
Hess and Skinner, Co. Engr., S. W. Life Bldg., 
Dallas. 

Tex., Ft. Worth—State Hwy. Dept., Austin, Tex., 
approved plans for surfacing 6.84 miles Hwy. No. 
1 from Parker Co. line east with bitum. topping. 
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Aerial Tramways. 
American Steel & Wire Ce. 


Armor Plates. 
Truscon Steel Co. 


Asphalt. 
Bitoslag Paving Co. 
The Barrett a @e 
Pioneer Asphalt 
Standard Oil Co. _e 
The Texas Co. 
Uvalde Asphalt Paving Co. 
Warren Asphalt Paving Co., The 


Asphalt Filler. 
The Barrett Co. 
Bitoslag. Paving Co. 
Standard Oil Co. (Indiana) 
‘The Texas Co. 
Warren Bros. Co. 


Asphalt Floors. 
The Barrett Co, 
The Texas Co. 
Warren Bros. Co. 


Asphalt Machinery. 
Cummer & Son Co., The F. D. 


Asphalt Plants. 
Austin Machinery Corporation. 
Cummer & Son Co., The F. D. 
Littleford Brothers. 
Warren Bros. Co, 


Asphalt Railroad Plants. 
Cummer & Son Co., The F. D. 
Warren Bros, Co, 


Asphalt Tools. 
Littleford Brothers. 
Warren Bros, Cu. 


Asphalt Tool Wagons. 
Littleford Brothers. 


Auto Fire Apparatus. 
Diamond T Motor Car Co. 
Duplex Truck Co. 

Garford Co., The 

Kissel Motor Car Co. 
International Motor Co. 
Lewis-Hall Iron Works, 
Packard Motor Car Co. 
Pierce-Arrow Motor Car Co. 


Back Fillers. 
Austin Machinery Corporation. 
Pawling and Harnischfeger. 


Bar Cutters and Benders. 
Koehring Machine Co. 


Bars, Reinforcing. 
Truscon Steel Co. 


Binders, Road. 
The Texas Co. 
Pioneer Asphalt Co. 
Standard Oil Co. (Indiana) 
Uvalde Asphalt Paving Co. 
Warren Bros. Co. 


Bitulithic Pavements. 
Warren Bros. Co. 


atte Accessories. 
I. du Pont de Nemours & Co., 
"ee 
sa Powder. 
= > du Pont de Nemours & Co., 
ne. 


Bodies. 
Lee Loader and Body Co. 
Littleford Brothers. 


Braces, Extension. 
Kalamazoo Fdy. & Machine Co. 


Brick Rattlers. 
Olsen & Co., Tinius. 


Brick-Testing Machinery. 
Tinius Olsen Testing Mach. Co. 


Bridges. 
Lewis-Hall Iron Works. 


oy Dredging, Excavating 
and Sewer. 
Pawling and Harnischfeger. 


Buckets, Dumping. 
Littleford Brothers. 
Pawling and Harnischfeger. 


Cableway Accessories. 
Sauerman Bros. 


Cableway Excavators. 
Sauerman Bros. 


Calculators. 
Kolesch & Co. 


Car Pullers, Electric. 
Mead-Morrison Mfg. Co. 


Car Unloaders. 
Austin Machinery Corporation. 
Heltzel Steel Form & Iron Co. 


Castings. 
U. S. Cast Iron Pipe & Fdy. Co. 


Cast Iron Pipe. 
U. S. Cast Iron Pipe & Fdy. Co. 


Catchbasins. 
Dee Co., Wm. E, 
Madison Foundry Co. 


Cement Testing. 
Kirschbraun, Lester. 


Cement Testing Machinery. 
Tinius Olsen Testing Mach, Co. 


Chimneys, Concrete, 
Truscon Steel Co. 


Chimneys, Steel. 


Lewis-Hall Tron Works. 
Littleford Brothers. 


Chloride of Lime. 
Pennsylvania Salt Mfg. Co. 


Chutes, Concrete. 
Heltzel Steel Form & Iron Co. 
Littleford Brothers. 


Concrete Mixers. 
Austin Machinery Corporation. 
Koehring Machine Co. 
Smith Co., T. L. The 


Concrete, Reinforcement. 
American Steel & Wire Co. 
Truscon Steel Co. 


Conduits. 
Cannelton Sewer Pipe Co. 
Truscon Steel Co. 


Conduit Rods. 
Stewart, W. H. 


Conduits, Wood, Creosoted. 
Republic Creosoting Co. 


Consulting Engineers. 
Alvord, John W. 
American Appraisal Co. 
Artingstall, Wm. 
Brossmann, Chas. 
Burd & Giffels. 
Chicago Paving Laboratory. 
City Wastes Disposal Co. 
Dow & Smith. 
Fargo Engineering Co. 
Flood, Walter H., & Co 
Gannett; Seelye S Rae Co. 
Hill & Ferguson 
Howard, J. W. 
Hr~* & Co., Ro*--* *” 


Jones, Sam L. 
Kirchoffer, W. G. 
Kirschbraun, Lester. 
Potter, Alexander. 
Van Trump, Isaac. 
Wells, James P, 


Contractors. 
City Wastes Disposal Co. 
Sullivan, Long & Hagerty. 
Warren Bros. Co. 


Contractors’ Tools and Machinery. 
Austin Machinery Corporation, 
Austin-Western Co., Ltd., The 
Good Roads Machinery Co., Ine. 
Koehring Machine Co. 
Littleford Bros. 

Smith Co., T. L. The 


Contractors’ Wagons. 
Austin Machinery Corporation. 
Austin-Western Co., Ltd., The 


Conveying Machinery. 
Mead-Morrison Mfg. Co. 
Pawling & Harnischfeger. 
Portable Machinery Co., Inc. 
Webster Mfg. Co. 


Cranes and Hoists. 
Austin Machinery Corporation. 
Heltzel Steel Form & Iron Co. 
Pawling and Harnischfeger. 


Creosote. 
The Barrett Co. 
Republic Creosoting Co. 


Creosoted Wood Block 
(Factory Floors, Bridge Floors) 
Republic Creosoting Co. 


Crushers, Rock and Ore, 
Austin-Western Road Machin- 


Co. 
Good Roads Machinery Co., Ine. 


Culvert Molds. 
Austin-Western Co., Ltd., The 


Culvert Pipe, Vitrified. 
Cannelton Pipe Co. 
Dee Clay Mfg. Co., Wm. E. 


Culverts. 
Newport Culvert Co. 
Truscon Steel Co. 


Curb and Gutter Forms. 
Heltzel Steel Form & Iren Ce. 
Truscon Steel Co. 


Curb Bar. 
Truscon Steel Co. 


Direct Oxidation Process. 
Direct Oxidation Process Cerp. 


Disinfectants. 
Integrity Chemical Co. 


Drag-Line Excavators. 
Austin Machinery Corporation. 


Drag Scrapers. 
Austin-Western Road Machin- 
ery Co. 


Drain Tile. 
Dee Clay Mfg. Co., W. EB. 


Drawing Materials. 
Kolesch & Co, 


Dryers. 
Cummer & Son Co., The F. D. 


Dump Cars. 
Austin-Western Road 
. ery 


Dump Wagons. 
Austin-Western Road 
ery Co. 


Machin- 


Machin- 
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$137,000. Hugh L. Small, Co. Judge; R. V. Glenn, 
Cons. Engr. 

Tex., Mexia—E. L. Dalton, Dallas, Cons. Engr. 
for Mexia will about 1st of yr. award contracts for 


considerable paving. $150,000 bonds have been voted.- 


Tex., Sherman—At public mass meeting citizens 
indorsed plan for disposing of $190,000 bond issue for 
constr. of roads. 

Va., E. Radford—City will sell $150,000 bonds for 
purpose of repaving First Street, bldg. sewers, etc. 

Wash., Seattle—Road and brdg. impvts. contem- 
plated in Grays Harbor Co. for 1922, according to 
Plans of County Engr. H. S. Shorey, include fol- 
lowing: Rd. from Elma to Oakville, 18 miles, is 
to be rebuilt; rd. from Westport so. to Pacific 
county line, 8 miles, is to be rebuilt; along no. 
side Quinault Lake, 5 miles new rd. is to be con- 
structed; from Hoquiam northwest, 13 miles of 
road is to be rebuilt. All above projects are cov- 
ered by bond fund voted by county. Numerous 
other small projects will be taken care of by roads 
districts and road and bridge funds. ist under- 
taking in 1922 King County road program will be 
stretch of paving 3.69 miles long, 20 ft. in width, 
est. to cost $120,000. Engr. Beeman expects to 
advertise for bids soon as weather conditions will 
warrant. Following the Bellevue-Newport paving 
will be 2 miles paving on East Valley rd., no. of 
Pierce Co. line. 

Wash., Spokane—Spokane Co. brought 1922 road 
program to near the $1,000,000 mark when Commrs. 
voted $140,000 for work on Deer Pk. Hwy. 

Wash., Wenatchee—Chelan County is planning 
extensive program of road impvts. to cost about 
$500,000. It is planned to finish the 12 miles of 
pavement betw. Wenatchee and Cashmere on Sun- 
set Hwy.; also lower portion of Blewett Pass Hwy. 
will be graded and surfaced. 

W. Va., Richwood—City will grade and pave road 
leading.from city to Dain along Riverside Dr. on 
Greenbrief Rd. on roads of upper South Richwood, 
etc., also construct bridges. Will vote Nov. 29 
on $40,000 bonds. 

Wils., Juneau—Dodge Co. Bd. voted a $950,000 road 
constr. program for 1922 under bond issue of $5,- 
200,000. Following roads are to be constructed: 
Completion of Waupin-Beaver Dam road, conc.; 
Randolph-Beaver Dam Rd. work; South Beaver- 
Dam Rd., cone.; Juneau-Hustisford Rd., 18 ft. conc.; 
Clyman-Columbus Rd., 18 ft. conc.; Rubicon Rd., 
conc.; Horicon-Iron Ridge Rd., conc.; Fond du Lac 
—Milwaukee Rd., conc. E. T. Klug, Juneau, Commr. 

Wis., Lake Geneva—County program calls for 32 
miles cone. road construction. Concrete rd. from 
Lake Geneva to Walworth, costing $280,000, and 
cone. rd. from Lake Geneva to Springfield, as part 
of the $1,590,000 Walworth Co. rd bldg. program 
for 1922. 

Wis., MadisoOn—Following counties appropriated 
funds for purchase of road bldg. machy. as follows: 
Richland Co., $15,000 for rd machy., inculd’g large 
grader, 6 patrol graders and possibly steam shovel. 
W. V. Robinson, Richland Center, Commr.; Ash- 
land Co., $10,000, W. E. Dillon, Highbridge, Commr.; 
Hewaunec, $1,000, Moses Shaw, Algoma, Commr.; 
St. Croix Co., $10,000, for rd. machy., including 
heavy grader, wheelers and slips, Joe Caffrey, Ham- 
mond, Commr.; Pierce Co., $5,000, C. F. Kenall, 
Ellsworth, Commr.; Chippewa Co., $8,000, P. O. Lo- 
krantz, Chippewa Falls, Commr.; Eau Claire Co., 
$20,000, Gay Osborne, Eau Claire, Commr.; Barron 
Co., voted to purch. gravel crusher, tractor, graders, 
trucks and other tools for 1922, Ed. Gleason, Bar- 
ron, Commr.; Price Co., $14,000. for grav. rds. and 
$10,095 for fed. aid projs. on St. Trunk 13, West- 
boro-Prentice Rd., B. W. Griffin, Co. Hwy. Commr.: 
Lincolm Co. Bd. $400,000 for hwys. and bridges in 
county for 1922, H. H. Kuehling, Co. Hwy. Commr., 
Merrill. 

Wisconsin—Road Machinery: (Lancaster) Grant 
County Board appropriated $13,500 for equipping 
county repair shop with machine tools and for 
petroleum machinery. Henry Mink, Commr.; (Green 
Lake) Green Lake Co. Bd. approp. $18,000 for 
equipp’g co. repair shop with mach. tools and for 
gravel loaders & crushers. D. C. Williams, Commr. 
Green Lake; Trempealeau Co. Bd. appropriated 
$20,000 for purch. iarge grader & tractor and other 
rd. mach. 3B. F. Rotering, Commr. Whitehall; 
Taylor Co. Bd. approp. $15,000 for purch. of various 
kinds rd. machy. C. Keinhofer, Commr., Medford; 
Jefferson Co. Bd. approp. $13,000 for purch. of new 
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rd. machy. R. D. Royce, Ft. Atkinson; Adams Co. 
Bd., $1,000 for purch. of rd machy. J. A. McGregor, 
Friendship; Clark Co. $13,000 for purch. of screen’g 
plant, small crusher, scarifier and tractor. Otto 
Weyhmiller, Neillsville, Commr.; Columbia Co. Bd., 
$35,000 for purch. of rd. machy. J. T. Henton, Court 
House, Portage; Pepin Co. voted $1,500 for rd. 
machy., Gale A. Goes, Durand, Commr.; Vernon 
Co. Bd. approp. $3,100 for new rd machy. 
Alex. Ristow, Commr., Ciroqua; Price Co. Bd. 
appropriated $8,000 for purch. of crusher, trac- 
tor, graders and wheelers for 1922, B. M. Griffin, 
Commr., Phillips; Douglas Co. Bd. $15,000 for new 
rd. machy.; Winnebago Co. $5,000 for new rd. 
machy., including one paver, Jas. Binning; Osh- 
kosh Co. Bd. approp. $90,000 for purch. of rd. 
machy., includ’g crusher outfit and other equipt., 
W. F. Meyer, Shawano, Commr.; Fond du Lac, Wis. 
Co. Bd., Fond du Lac County, voted to purch. drag- 
line, conveyer, grizzley, bins and screen for gravel 
plant, Geo. Treleven, Fond du Lac, Commr.; Lin- 
coln Co. Bd. voted $10,000 for purch. of rd. machy., 
including patrol graders and other small equipment, 
H. K. Kuehling, Merrill, Commr. 


SEWERAGE AND SEWAGE TREATMENT. 


Cal., Los Angeles—Plans completed by City Engr. 
Jno. A. Griffin, for the constr. of the proposed 
Arroyo de la Sacatela storm sewer sys., which will 
necessitate laying 37 miles pipe lines. Est. cost 
$2,500.000. Actual work of installing the system 
will start about Feb. 1st if everything runs smooth- 
ly and proj. is not delayed by reason of majority 
piotest, which is not likely, as absolutely neces- 
sity of impvt. is generally acknowledged by the 
people. System will be established in northwestern 
section of city. Pipe will vary in size from 18 ins. 
oO to an outfall conduit 11 ft. high and 20 ft. 
wide. 

Cal., Pledmont—$65,000 bonds voted here for 
constr. of an outlet sewer from lower Piedmont 
to estuary. 

Cal., Richmond—San Pablo sanitary district is 
being formed to carry out establishment of sewer 
systein for all the north environs of Richmond, the 
fall of which is toward San Pablo bay. 

Cal., San Diego—Engr. Dept. preparing plans for 
10-in. sewer to be built down Powder canyon thru 
Balboa park. New sewer is intended to provide 
sewerage facilities for large territory no. of park 
that is now served only by septic tanks. 

Ont., Brantford—City Council intends to construct 
storm sewers in various streets at estimated cost 
of $30,694. City Clerk, K. F. Leonard. 

Ont., Hamilton—Constr. of sewer at cost of $150,- 
000 in Paradise Rd. from King Street for 2,000 ft. 
north, is being considered by City Council. E. C. 
Gray, Engr. : 

Ont., London—Bd. of Works recommended to City 
Council the constr. of a $200,000 storm sewer sys- 
term to serve the Pine Lawn survey of Housing 
Comn. Bd. will also ask City Council for $130,000 
for sewers in vicinity of Duchess Ave. and Emery 
St., So. London. Plans being prepared for another 
$271,000 storm sewer system for High St. Dist., 
work on which will start in spring. City Engr., 
H. A. Brazier. 

Fla., Dunedin—Sewer and street impvt. work 
planned for Dunedin will call for expendt. of more 
than $100,000. Geo. S. Iredell, Tampa, Engr. 

Fla., Inverness—$75,000 sewer and water bonds 
voted; constr. 5 miles sewers and 5 miles water 
works. 

Fla., Lakeland—City plans to extend sewer sys- 
tem including additional sewers at cost of $144,000. 
Cc. D. Mendenhall, City Engr. 

Ida., Coeur D’Alene—Council has ordered installa- 
tion of sewer system in northern section of city. 
Est. cost, $100,000. : 

Ky., Ashland—(H. R. Dysard, Mayor) will in- 
stall and extend sewers. $250,000 bonds voted. 

Ky., Paducah—City will construct trunk line sew- 
ers, install laterals and drains in Dist. No. 3. 
$600,000 bonds voted. Alvord and Burdick, Cons. 
Engrs., Chicago, Ill. F. W. Katterjohn, Mayor. 

Mass., Andover—Bldg. of sewers is planned here. 
Abt. $250,000. Engineer not announced. 

Mo., Joplin—Following appropriation of $25,000 by 
City Comn., City Engrg. Dept. announces that work 
will begin on the $35,000 Turkey Creek septic tank 
as soon as weather is favorable. Urias Johnson, 
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Dust Laying Compound. 
The Barrett Co. 
Standard Oil Co. (Indiana) 
The Texas Co. 


Dynamite. 
= > du Pont de Nemours & Co., 
ne. 


Edge Protector. 
Truscon Steel Co. 

Electrical Wires & Cables. 
American Steel & Wire Co. 

Blevat Graders. 
= Road Machin- 


Elevato 
Cc. H. "= E. Mfg. Co 
eering Instruments. 
olesch & Co. 
Lufkin Rule Co., The 


a 
& E Mfg. > 
Midwest Engine Co. 
@xcavating Machinery. 
F. Cc. Aaatie Machinery Ce. 
Pawling and Harnischfeger. 
Sauerman Bros. 
Smith Co., T. L. The 
nsion Joint Compound. 
e Barrett Ce. 
Pioneer Asphalt Co. 
Truscon Steel Co. 


Explosives. 
E. I. du Pont de Nemours & Co. 


‘ence, Iron. 

Cincinnati Iron Fence Co. 
Fillers (Paving Joint). 

The Barrett Co. 

Pioneer Asphalt Co. 

The Texas Co. 
Fire Brick. 

Cannelton Sewer Pipe Ce. 

Dee Clay Mfg. Co., W. B. 
Flue Liners. 

Cannelton Sewer Pi Ceo. 

Dee Clay Mfg. Co., W. BE. 


Forms, Sidewalks, Curb & Gutter. 
Heltzel Steel Form & Iron Co. 
Truscon Steel Co. 


Ferms, Road. 
Heltzel Steel Form & Iren Ce. 
Truscon Steel Co. 


Ferms (Sewers & Conduits). 
Heltzel Steel Form & Iron Oe. 
Forms (Wall Bldg., Censtruction, 


Etc.). 

Belosel Steel Form & Iren Ces. 
Gas Pipe. 

U. 8. Cast Iron Pipe & Fay. Co. 
Graders. 

Austin-Western Road Machin- 


ery Co. 
Good Roads Machinery Co., Inc. 

Granite Block. 

Granite Paving Block Mfrs. 
Assn. of the U. &., Inc. 

Gravel Screener and Leader. 

Good Roads Machinery =, Se 
Jerdan & Steele Mfg. Co., Inc. 

Heaters (Rock and Sand). 
Littleford Bros. 

Heating Wagons (Oil and a 
Good Roads Machinery Co., 
Littleford Bros. 

Hoists (Concrete, Gasoline and 
Hand). 


Pawling and Harnischfeger. 
Hoists, Electric. 

Mead-Morrison Mfg. 

Pawling and 4. 


lloists, Steam, 
Cc. H. & KE. Mfg. Co. 
Lewis-Hall Iron Works. 
Mead-Morrison Mfg. Co. 
Hot Mixers. 
F. C. Austin Machinery Co. 


Hydrants. 

The Flower Company. 
Inlets (Sewer). 

Dee Co., Wm. 

Madison Foundry Co. 


Insulating Material. 
The Barrett Co. 
Pioneer Asphalt Co. 


Joint Fillers (Paving). 
The Barrett Co. 
The Texas Company. 


Kettles (Portable). 
Cummer & Son Co., The F. D. 
Good Roads Machinery Co., Ine. 
Littleford Brothers. 


Leaders. 
Brown Portable Conveying Ma- 
chine Co. 


Manhole Covers. 
Madison Foundry Co. 
Dee Co., Wm. E. 


Mastic. 
Pioneer Asphalt Co. 


Meter Boxes. 
McNutt Meter Box Co. 


Mixers, Asphalt. 
Austin Machinery Corporation. 
Cummer & Sons Co., The F. D. 


Mixers, Concrete. 

Austin Machinery Corporation. 
Koehring Machine Company. 
T. L. Smith Co. ; 


Mixers—Mortar. 
Cc. H. & E. Mfg. Co. 


Molds (Pipe & Culvert). 
Heltzel Steel Form & Iron Ce. 


Motor Fire A tus. 
Acme Motor Truck Co. 
Diamond T Motor Car Co. 
Duplex Truck 
Federal Motor Truck Co, 
Garford Motor Truck Co. 
International Motor Co. 
Kissel Motor Car Co. 
Lewis-Hall Iron Works. 
Packard Motor Car Co. 
Pierce-Arrow Motor Car Co. 


Motor Trucks. 
Acme Motor Truck Co, 
Duplex Truck Co. 
Diamond T Motor Car Co. 
Federal Motor Truck Co, 
International Motor Co, 
Kissel Motor Car Co, 
Lewis-Hall Iron Works, 
Packard Motor Car Co. 
Pierce-Arrow Motor Caz: Ca 


Motor Truck Flushers, Sprimulers 
and Oilers. 
Acme Motor Truck Co 
Austin. Machinery Cor; ration. 
Diamond T Motor 
Duplex Truck Co. 
Federal Motor Truck Co. 
Garford Motor Truck Co., The 
The Gramm- Bernstein Motor 

Truck Co. 

International. Motor Co. 
Kissel Motor Car Co. 
Lewis-Hall Iron Works. 
Packard Motor Car Co. 
Pierce-Arrow Motor Car Co. 


Municipal Castings. 
Dee Co., Wm. E, 
Madison Foundry. 
Packing. 
Pioneer Asphalt Co. 
Paints (Asphalt). 
Barrett Co., The 
Pioneer Asphalt Co. 
Paving Blocks (Creosoted). 
The Barrett Co 
Republic Creosoting Co. 


ving Brick. 

Medal Paving Brick Co. 
Metropolitan Paving Brick Ce 
Murphysboro Paving Brick Ce 
National Paving Brick Mfra 


Assn. 
Springfield Paving Brick Co. 


Paving ( entractors. 
Warren Hros Co. 


Paving Joint ( ompound, 
The Barrett Ce, 
Pioneer Asphalt Ce. 
The Texas ppg 


i be t Filler. 
he Barrett Ca, 
oe Asphait Oe, 
The Company. 


Paving Machines. 
Ausun Machinery Corgecatem, 
Cummer & Son Co., The F. D 
Hast iron & Machine Co., The 
Warren Bros. Co. 


Paving Plants (Asphalt). 
Austin Machinery Corporation. 
Cummer & Son Co., The F. D 
— Iron & Machine Co., } ag 
Good Roads Machinery Co., Ine 
Smith Co., T. L. The 
Warren Bros. 


Pipe Cutters. 
W. W. Strickler & Bre. 


The Barrett Co. 
Pioneer Asphalt Co. 
The Texas Co, 


Pipe Manufacturers, 
U. 8 Cast iron Pipe & Fdy. Ce. 


Filler. 
The Barrett Ce. 
Warren Broa. Ce. 
Plows (Rooter and Wing). 
Austin-Western Road Cach. Ce. 
Portable Paving Plants. 

Austin Machinery Corporation 
Cummer & Son Co., The F. D. 
East Iron & Machine Co., The 
Good Roads Machinery Co., Ine. 
Littleford Brothers. 

Warren Bros. Co. 
Portable Stone Bins. ' 
7 wenn Road Machina- 


ery 
Good Roads Machinery Co., 
Powder tr Pont do'N 
~~ du Pont de Nemours & Oa. 


——> 
Cc. H. & B. Mfg. 
De Laval Stepan } Co. 
Harrixs Air Pump Company. 
Midwest Engine Co. 
Smith Ce., T. iL, The 
Reinforcing For Pavements. 
American Steel and Wire Cea. 
Truscon BSteel Co. 
Road Building Material. 
Kentucky Kock Asphalt Co. 
The Texas Co. 
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Asst. City Engr. will have charge of the constr. 

N. J., Newark—Engineers are urging Passaic Val- 
ley Sewerage Comn. to apply to War Dept. for 
permission to use Newark Bay as temp. outlet for 
trunk sewer, and ask that $2,000,000 be appropriated 
for completion of outfall work to Robin’s Reef in 
New York Bay. 

N. C., Enfield—City will expend $190,000 to con- 
struct pomacaas, wente and elec. lighting systems. 

m, C. Olson, Cons. Engr. 
ba» C., Mount Holly—City will expend $95,000 to 
install sewer and water systems. Carolina Engrg. 
Co., Engrs., Wilmington N. C. 

Okila., et will construct sewer system. 
50,0 bonds issued. 

a Harrisburg—State health authorities have 
approved plans for extensions of sewers systems in 
W. Chester, Sayre, Carlisle, Charleroi, Grove City, 
New Castle, Youngsville, Sewickley and Carnegie. 

Pa., Phila.—Plans drafted by Dept. Pub. Wks. for 
constr. of 8 main sewers; $920,000 available for 
project. 

S. C., Charleston—City will purchase and estab- 
lish sewer system. $500,000 bonds voted. 

Ss. C., Greenville—City considering enlarging 
sewer system; plans voting on $100,000 bonds. 

Tex., Brownsville—$75,000 bonds voted for constr. 
of sewage disp. plant here. Bids in Feb., 1922. 
J. A. Spencer, City Engr. cca 

Tex., Fort Worth—$725,000 sewage disposal plan 
will be constructed here. Hawley & Sands, Ft. 
Worth, Engrs. 

Va., East Radford—City will sell $150,000 bonds 
to construct sewers, repave streets, etc. 

Va., Richmond—Mayor Ainslie approved resolu- 
tion providing for construction of sewer; $200,000 
available for impvts. aici — 

a., So. Norfolk (Norfolk P. O.)—City wi m- 
aimee sewer system and streets. $300,000 bonds 
voted. F. L. Rowland, Mayor. 

Wis., LaCrosse—Plans completed for trunk sewer 
and laterals in 16th St. from Mississippi_to Green 
Bay Sts., lats. on Johnson, Adams and Hood Sts. 
City Engr., Geo. F. Bradish. Abt. $88,000. City 
Clk., M. Birnbaum. 

Wis., Plymouth—City will issue $36,883 bonds for 
sewage disp. sys. Jerry Donahue _Engrg. Co., 
Sheboygan, will prepare plans this winter. 


WATER SUPPLY AND PURIFICATION 


Ont., Almonte—Plans will be prepared for water 
works system to cost $300,000 for town. James, 
Proctor and Redfern, Ltd., Cons. Engrs., Excelsior 
Life Bldg., Toronto. 

Ont., Petrolia—It is proposed to install elec.- 
driven pumps at pumphouse at Lake Huron and to 
constr. million-gal. auxiliary reservoir for town. 
Est. cost $42,000. James, Proctor & Redfern, 
Eners., in charge of work. Constr. will commence 
early in 1922. : 

Fla., Tallahassee—Prelim. surveys for extensive 
hydro-electric plant, to be established on Ocklock- 
nee River, 12 miles no. of here, started by corps 
of experts under direction of Guy Winthrop. 

Ga., Atlanta—City will offer for sale bonds total- 
ing $8,850.000 which consist of four items: Schools, 
$4,000,000; water works, $2,850,000; sewers, $1,250,- 
000, and Spring St. viaduct, $750,000. In water 
works department impvts. will consist of following: 
Intake basin at river from which water will be 
taken, mud allowed to settle before water is 
pumped to Hemphill station; 48-in. main from 
river sta. to Hemphill sta., present equipt. .being 
30-in. and 36-in. main; additional pumps at river 
sta.; enlarged coal storage facilities and automatic 
stokers and enlarged boilers at both stations; en- 
larged boilers at both stations; enlarged distribu- 
tion sys. thru city, enlarged filter plant at Hemp- 
hill station and enlarged clear water basin at 
Hemphill station. 

Kans., Pratt—Benham & Mullergreh, Cons. 
Engrs., Kans. City, Mo., retained by City as Cons. 
Engrs. for development of new water supply and 
extensions and impvts. to water plant and system. 
Est. cost $100,000. N. S. Young, City Clk. 

Ky., Hazard—City will install water works. $75,- 
000 bonds voted. 
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N. C., Mt. Holly—City will expend $95,000 to in- 
Carolina Engrg. 


stall water and sewer systems. 
Co., Engrs., Wilmington, N. C. 

Okla., Chickasha—City will extend water and 
sewer systems. $50,000 bonds voted. Jno. C. Milli- 
ken, City Engr. 

Okla., Hobart—Water works bonds voted here in 
$122, = $110,000 and sewer bonds $12,000—total of 

Okia., Okla. City—In order to put sewer system 
into operation it is proposed to lay 22 miles of 
6-in. water mains and one mile 3-in. mains. Est. 
cost $210,000. Valves and special attachments will. 
cost approx. $61,000. New fire hydrants approx. 
$9,792. A. S. Holway, Supt. Water Dept. 

Okla., Tulsa—City Comn. plans to improve Spav- 
inaw water supply project; will constr. 50-ft. dam 
on Spavinaw Crk.; 55-mile copduit furnishing daily 
maximum supply of 25,000,000 gals. to cunnect water 
by gravity to point 5 miles from city; erect high 
Pressure distribution pumping station to lift water 
300 ft. to high pressure distribution reservoir; 
construct Tiawah Tunnel. J. D. Trammell. Cons. 
Engr., Ft. Worth, Tex. (Holway Engrg. Co., 332 
Atco Bidg., Tulsa; Pres., W. R. Holway.) 

Ore., Portiand—Water Dept. considering constr. 
of ist unit of proposed third pipe line from Bull 
Run headwks., 30 miles east of Portland, to reser- 
voirs at Mt. Tabor. Completed pipe line, estimated 
to cost_ $2,000,000. Fred M. Randlett, Chf. Engr. 
Water Bureau. 

Pa., Harrisburg—State health authorities have 
approved plans for impvt. of water systems in Boli- 
var, New Kensington, Du Bois, Indiana, Freeport 
and Downingtown, Penn. New Holland authorized 
to add 2 springs to town’s water supply. 

Tenn., Memphis—Geo. W. Fuller, of Fuller &- 
McClintock, Cons. Engrs., New York City, retained 
by Water Comn. to make survey of available water 
supplies in city. Work will be done prior to ex- 
tensive impvts., contemplated in Memphis artesian 
water system and for which bond issue of $2,- 
000,000 was authorized by last legislature. F. G. 
Proutt, Chrmnm. Water Comn. 

Tex., Cameron—City Council has accepted report. 
of J. D. Fowler of the Engineers’ Serv. Corp, 
Dallas, on probable cost of new water and light 
plant for city, also sewerage exten. and sewage 
disposal plant. Est. cost $200,000. 

Tex., Cleburne—City Water Comn. (Mr. Hock- 
aday, Supt.) will improve water works; plans im- 
pounding Brazos River for permanent water sup- 
ply. Burns & McDonnell, Engrs., Kans. City, Mo. 

Tex., Coleman—City. (E. P. Scarborough, Mayor) 
will enlarge water supply; construct reservoir. 
— Dec. 20 on $160,000 bonds. W. E. Dickerson, 

ngr. 

Tex., Corpus ChristiI—City will lay 6-in. mains. 
and install fire hydrants in Nueces Bay Heights. 

Tex., Gatesville—Election carried for issuance of 
$425,000 bonds; funds to be used for bldg. adequate 
water sys. or purchasing and improving the one 
now in operation. 

Tex., Greensboro—City (P. C. Painter, City Mgr.) 
will expend $300,000 to extend water works; constr. 
dam and filtr. plant, extend mains. 

Tex., Marlin—City will install water works, con- 
struct_reservoir, standpipe and mains. L. Good- 
rich, City Engr. 

Tex., Pampa—$80,000 bonds voted here for water- 
works. 


ex., Port Arthur—City will extend water mains. 
$123,791 bonds voted. E. R. Thomas, Clk. 

Wn., Walla Walla—New plans for water works: 
extensions are expected to reach Walla Walla with- 
in a few days. W. Craig Ferguson, Commr. of° 
Finance. Ernest B. Hussey, Engr., Seattle, re- 
ports plans nearly finished. If received soon it 
may be possible to open bids about January Ist. 

W. Va., Elkins—Work will be started at once 
on constr. of water and filtr. plant to cost $125,000. 

Wis., Cedar Rapids—Will ask bids im Spring for- 
reservoir, Grand Ave. near Bever Ave. Engrs., 
Holmes & Anthony, 323 Masonic Temple, Cedar 
Rapids. 226-ft. diam. Election in March on $300, - 
000 bond issue. L. J. Storey, City Clk. 

Wyo., Guernsey—Water users of No. Platte Val- 


ley authorized constr. of dam and power plant to 
cost $2,000,000. 
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Road Binder. 
The Barrett Co. 
Pioneer Asphalt 
Standard Oil Co. Cindtana) 
The Texas Co. 
Uvalde Asphalt Paving Co. 
Warren Bros. Co. 
Road Forms. 
Heltzel Steel Form & Iron Co. 
Truscon Steel Co. 
Road Graders. 
Austin-Western Road Machin- 
ery Co., The 
Gooa Roads Machinery Co., Inc. 
Road Machinery. 
Austin Machinery Corporation. 
Austin-Western Road Machin- 
ery Co., The 
Oumar & Son Co., The F. D 
Good Roads Machinery Co., Inc. 
Littleford Brothers. 
Midwest Engine Ce. 
Warren Bros, Co. 


Road Planer. 
Austin-Western Road Machin- 
ery Co., The 
Road Oil and Preservatives. 
The Barrett Co. 
Standard Oil Co. (Indiana) 
The Texas Co. 
Road Rollers. 
Austin- wengers Road Machin- 
ery Co., 
Good Sosas Thechinesy Ceo., Inc. 
Rock Crushers. 
Austin- weegeen Road Machin- 
ery Co., T 
Good Roads Tachinesy Co., Inc. 
Roofing Material. 
The Barrett Co. 
Pioneer Asphalt Ce. 
The Texas Co. 
Warren Bros. Co. 
Sand Dryers. 
Cummer & Son Co., The F. D, 
Littleford Brothers. 
Sanitary Supplies. 
Integrity Chemical Co. 
Saw Rigs. 
Cc. H. & E. Mfg. Coa. 
Scarifiers. 
Austin-Western Road Machin- 
ery The 
Good Roads Machinery Ce., Inc. 
Serapers, Drag Line. 
Pawling and Harnishchfeger. 
Sauerman Broa. 
Scrapers, Graders, Plews, Btc. 
Austin-Western Road Machin- 
ery .. The 
oads Machinery Ce., Inc. 
Scrapers, Power. 
Sauerman Bros, 
Sewage Treatment. 
Direct Oxidation Process Corp. 


Sewer Braces. 
eahneanete Rs & Mach. Co. 
Dee Co., E. 
Madison Foundry Co. 
Sewer Cleaning Machinery. 
Stewart, W. H. 


Sewer Forms. 
Heltzel Steel Form & Iron Co. 


Sewer Pipe. 
Cannelton Sewer Pipe Co. 
Dee Clay Mfg. Co., W. E. 


Sewer Rods. 
Stewart, W. H. 


Slide Rules. 
Kolesch & Co. 


Sluice Gates. 
Coldwell- Wilcox Co. 


Snow Removal Machinery. 
Austin Machinery Cesperation. 
Good Roads Machinery Co., Inc. 
Phoenix Mfg. Co. 


Soaps—Liquid. 
Integrity Chemical Co. 


Special Castings. 
The Flower Compa’ 
U. S. Cast Iron Pipe "- ray. Co. 


Sprinklers. 
Austin Machinery Corporation. 
Austin-Western Road Machin- 
ery Co., The 


Steel Joists, Studs and Sash. 
Truscon Steel Co. 


Co. 
Lufkin Rule Co., The 


Stone Crushers. 
Austin-Western Road Machin- 
ery Co., The 
Stone Elevators. 
Austin-Western Road Machin- 
ery Co., The 


Stone Spreaders. 
—_s Western Road Machin- 


y Co. 
Burch Plow Works Co. 


Stone Screens. 
—— Road Machin- 
ery 
Good Roads Machinery Co., Inc. 
Littleford Brothers. 


oe = as Machinery (Horse 
rawn 
Austin-Western Road Machin- 
ery 
Street Flushers (Horse Drawn). 
Austin-Western Road Machin- 
ery Co 
Street Paving Material. 
The Texas Co. 
Street Sprinklers (Horse Drawn). 
Austin-Western Co., Ltd., The 
Structural Steel. 
Lewis-Hall Iron Works, 
Surveyors’ Instruments. 
Kolesch & Co. 
Lufkin Rule Co., The. 


Corporation. 
oad Machin- 


Sweepers. 
Austin Machine 
Austin-Western 
ery Co. 
Tamping Machines, 
Pawling and Harnischfeger. 
Tanks, Water Supply. 
Mensch, J. 
Littleford Brothera., 
Tar and Pitch, 
The Barrett Co, 


Tar Heaters. 
Littleford Broa 


Tarvia. 
The Barrett Co. 

Testing Chemists. 
Dow & Smith. 
Walter H. Flood, 
Howard, J. W. 
Kirschbraun, Lester. 
Van Trump, Isaac, 

Traction Engines. 
Austin-Western Road Machin- 

ery Co. 


Traction Engines (Oil or Kere- 


sene). 

Austin-Western Road Mach. Ce. 
os 

ustin ey Co; ration. 

Holt Mfg. Co., ie, _ 
Trailers. 

Lee Li Loader and Body Ce. 
Trench Braces. 

Kalamazoo Fdry & Mich. Coe. 
Trench Machinery. 

Austin Machinery Corporation. 

Kalamazoo Fdy. & Machine Ce. 

Pawling and Harnischfeger 


Turbines, Steam. 
De Laval Steam Turbine Ce. 


Valves. 
Coldwell-Wilcox Co. 
The Flower Company. 


Wall Coping. 
Cannelton Sewer Pipe Coe. 


Warranite. 
Warren Bros. Co. 


Water Main Cleaning. 
National Water Main Cleaning 


le 


Water Pipe 
U. 8. Cast Iron Pipe & Foun- 
dry Oo, 


Waterproofing. 
Barber Asphalt Paving Co. 
Barrett Co., The 
Pioneer Asphalt Co. 
The Texas Co. 
Truscon Steel Co, 


Water Purification. 
Direct Oxidation Process Corp. 
Pennsylvania Salt Mfg. Co. 


Water Softener. 
The Refinite Co, 


Water Works Supplies and uip- 
an Ppp Eq 
Coldwell-WHcox Co, 
The Flower Company. 
Mueller Mfg. Co. 
Pennsylvania Sait Mfg. Co. 


Wheeled Scrapers. 
Austin-Western Road ~ Machin- 
ery Co, 


ire Repe. 
American Steel & Wire Co. 


Windows esd. 
Truscon Steel Co. 


Wire-Cut Brick, 
Medal Paving Brick Cae. 
Metropolitan Paving Brick Ce. 
Murphysboro Paving Brick Ce. 
Springfield Paving Brick Ce. 


Wood Block (Creosoted). 
Barrett Ca, The 
Republic Creosoting Co. 


tives, 


‘ood Preserva' 
Barrett Co., The 
Republic Creosoting Co. 
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